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DISSERTATION ABSTRACT 


In the initial stages of learning to read it is important for a 
child to be able to indicate that he can hear a sound and to distin- 
guish slight differences between similar speech sounds embedded in 
words. Results of recent research studies appear to be opposite to 
expectations, as stop and nasal sounds, which are articulated correct- 
ly at an early age before such sounds as glides and laterals, were not 
discriminated accurately at age seven by many children when auditory 
discrimination of glide and lateral sounds was accurate. It was the 
primary purpose of this study to investigate the impact that phonemic 
elements of stop and nasal sounds have upon auditory discrimination, 
to ascertain a developmental pattern that might exist in the ability 
of Kindergarten and Grade One children to discriminate auditorily stop 
and nasal sounds and to determine the relationship of auditory discrim- 
ination to beginning reading. 

To investigate the ease or difficulty of perception of particu- 
lar sequences of phonemes and their relation to other auditory abili- 
ties, as well as the importance of maturation and learning to their 
development an auditory discrimination test was constructed. The re- 
sults of the initial form of the auditory discrimination test adminis- 
tered during the Pilot Study were subjected to a Test Item Analysis 
computer program. The revised form of the research instrument, the S-N 
Auditory Discrimination Test was used to assess the auditory discrimi- 
nation ability of subjects in the main study. 

Auditory acuity, auditory discrimination and auditory memory 


span tests were administered individually to a sample of 100 subjects 
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during their final month in Kindergarten and six months later in Grade 
One. Standardized tests of mental maturity and oral and silent reading 
were administered to the subjects in Grade One. Information concerning 
the linguistic aspects of the home environment of the child and other 
pertinent data were obtained from cumulative record cards in the school. 
Data collected were analyzed by means of computation of correlations, 
t-tests of differences between means and analysis of variance. 

The investigation revealed that prior to initial reading achieve- 
ment, children developed an ability to discriminate auditorily finer 
differentiations of stops and nasal sounds within specific phonemic en- 
vironments. While the environment of stop and nasal sounds facilitated 
auditory discrimination of these sounds, it also appeared that children 
progressed through various levels or stages in auditory discrimination 
ability not only in general but with respect to specific sound sequences. 
Results of this study, while revealing the interrelatedness of features 
of sounds, suggested a spiral effect operating in the ability of Grade 
One children to discriminate stop and nasal sound contrasts. 

Results of the study also showed a general increase in auditory 
acuity, auditory discrimination and auditory memory span ability of 
children from Kindergarten to the third month of Grade One. Further- 
more, results of the study uphold that ability of children to discrimi- 
nate and recall sequences of sounds is related to initial reading 


achievement. 
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CHAPTER 1 


INTRODUCTION AND STATEMENT OF THE PROBLEM 


Reading means many things to many people, but the one element 
common perhaps to all people is the recognition of the importance of 
reading for living in a changing society. How does a child learn to 
read? How can the child be taught to read? The importance of these 
unanswered perennial questions can be attested to by the vast amount 
of research devoted to identifying and investigating factors believed 
to be associated with success and failure in reading. 

In the initial stages of learning to read, it is important for 
a child to be able to indicate that he can hear a sound and to distin- 
guish slight differences between similar speech sounds embedded in 
words. The ability to distinguish slight differences between similar 
speech sounds may pose a problem for some children entering school. 
This is understandable, for words, at this time in the language devel- 
opment of the child, are just part of a total pattern of meaning. In 
spoken language, words, usually surrounded by circumstantial cues, are 
almost always embedded in context, while in initial reading each word, 
for the most part, must be recognized independently by a child before 
he proceeds to the next word. That is, a child, whose oral language 
is spontaneous and fluent, who has developed a wide speaking vocabu- 
lary with clear enunciation, may not realize that spoken language con- 
sists of sequences of separate words, and may be unaware of the 
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sequences of phonemes used in the production of these words. As a re- 
sult, it is possible that such a child may have difficulty in associ- 
ating phonemes with graphemes or sequences of graphemes in the early 
stages of learning to read. 

There are two distinct stages specific to the early reading 
process, the initial stage consisting of the first step in decoding, 
recoding orthography into previously learned speech patterns, and the 
second stage consisting of abstracting meaning from the printed page 
while emphasizing the Tpamcinae of complete and accurate perception. 
The reading act, to be complete, is dependent upon both processes; the 
second, the obtaining of meaning, cannot be obtained without the first, 
the identifying of the symbol. Therefore, in the beginning stages of 
learning to read, stress should be placed on the perceptual level, 
otherwise later learning at the conceptual level may be impeded with- 
out the necessary fundamental structure on which to build and to 
develop the ultimate goals of reading. 

As a child must associate phonemes with graphemes in reading, 
certain refined perceptions must be made in the auditory realm. The 
young child, to be successful in reading, should be able to receive 
phonemes clearly, to differentiate and isolate phonemes, to retain and 
to recall them accurately in sequence, and to organize them into lin- 
guistic symbols. 

‘Recent auditory studies have not been conclusive but they in- 
dicate that auditory abilities are developmental and do not reach 
fruition in some children until the ninth year. More recently, re- 
search studies have attemptedtodetermine the type of sounds children 


discriminate incorrectly. Results of these studies (Cosens, 1968; 
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Oberg, 1970) appear to be opposite to expectations, as the stop and 
nasal sounds, while articulated correctly at an early age before such 
sounds as glides and laterals, were not discriminated accurately at 
age seven by many children when auditory discrimination of glide and 
lateral sounds was accurate. If it is true that children beginning 
school are experiencing difficulty in discriminating stop and nasal 
sounds, it would follow that these same children would have difficulty 
with beginning reading, as they would have trouble in associating a 
stop and nasal sound with the accepted printed symbol. The recogni- 
tion of the importance of the findings of recent auditory discrimina- 
tion studies to beginning reading, and the difficulty that children 
may experience in learning to read, as well as the recognition of the 
task that the teachers of the primary grades encounter in meeting each 


child's needs, led to the present study. 
I. PURPOSE OF THE STUDY 


The primary purpose of this study was to investigate the im- 
pact that phonemic elements of stop and nasal sounds have upon audi- 
tory discrimination, to ascertain a developmental pattern that might 
exist in the ability of Kindergarten and Grade One children to discrim- 
inate auditorily stop and nasal sounds and to determine the relation- 
ship of auditory discrimination to beginning reading. By means of an 
auditory discrimination test constructed by the investigator, informa- 
tion was sought to determine what effect a simple vowel sound has on 
the discriminability of stop and nasal sounds with respect to place of 
articulation, manner of articulation, duration and placement of the 


stops and nasals within the syllabic unit; and what effect auditory 
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discrimination ability has on reading performance of Grade One sub- 
jects. 

The study also sought to investigate the relationship between 
auditory discrimination and auditory variables of acuity and memory 
span; to determine whether there is a difference between the perform- 
ance of Kindergarten children on tasks of auditory discrimination, 
auditory acuity and auditory memory span and the performance of these 
same children six months later in Grade One on the same auditory tasks; 
and to ascertain the relationship of the independent variables of 
chronological age, sex, language environment and intelligence with aud- 


itory discrimination as well as with reading achievement. 
II. DEFINITION OF TERMS 


For the purposes of this study the meaning attached to certain 
terms is as follows: 

Auditory abilities in this study include auditory acuity, audi- 
tory discrimination and diseitcty memory. 

Auditory acuity is defined as the ability to hear sound as 
tested by the use of a pure tone audiometer. 

Auditory discrimination is the ability to discriminate fine 
differentiations of stop and nasal sounds within minimal word-pair 
items. 

Auditory memory span is the ability to reproduce after one 
presentation a sequence of discrete stimuli in their original order. 

Memory letter span refers to the number of letters within the 


last test item on the Auditory Memory for Letters Test which an indi- 


vidual could correctly reproduce after one presentation. 
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Memory syllable span refers to the number of syllables within 
the last test item on the Auditory Memory Span for Syllables Test 
which an individual could correctly reproduce after one presentation. 

Chronological Age (C.A.) refers to the age determined from 
date of birth in months. 

Decoding refers to the process whereby graphemes associated 
with phonemes are changed into previously learned speech patterns and 
interpreted with meaning. 

Developmental for the purpose of this study refers to changes 
in the ability of Kindergarten and Grade One subjects to make auditory 
discriminations between speech sounds in a specific phonemic environ- 
ment. 

Grade One high discriminators refers to subjects in the study 
who attained auditory discrimination scores above the Grade One audi- 
tory discrimination mean score. | 

Grade One low discriminators refers to subjects in the study 
who failed to attain auditory discrimination scores above the Grade 
One auditory discrimination mean score. 

Kindergarten high discriminators refers to subjects in the 
study who attained auditory discrimination scores above the Kinder- 
garten auditory discrimination mean score. 

Kindergarten low discriminators refers to subjects in the 
study who failed to attain auditory discrimination scores above the 
Kindergarten auditory discrimination mean score. 


Intelligence Quotient (1.Q.) refers to the current functioning 


level of intelligence as determined by the California Short-Form Test 


of Mental Maturity. 
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Mental Age (M.A.) refers to the measurement of the mental 
capacity of an individual in terms of the average, chronological age 
of children showing the same mental standard as measured by a scale 
of mental tests. 

Recoding can take the form of assigning phonemic values to 
letters, patterns of letters or written word shapes (Goodman, 1965:16). 
In this study recoding is considered as the first step in the process 
of decoding. 

SNADT refers to the research instrument, the S-N Auditory Dis- 
crimination Test. The letters "S" and "N" are substitutions for the 


words "stop" and "nasal". 
III. LINGUISTIC TERMS 


In addition to the preceding definitions, the following defini- 
tions are used in reference to linguistic terms. 

Alveolar is a speech sound articulated by the tip or blade of 
the tongue against the teeth ridge. Alveolar sounds in this study are 
At sdentn 

Bilabial is a speech sound produced by closing the two lips 
with or without the addition of voicing. Bilabial sounds in this 
study are ee 

Consonant groupings refer to consonants grouped according to 
three places of articulation in the mouth. Front - /p,b,m/; Middle - 
/t,d,n/; Back - /k,g,9/. 

Nasals are the sounds which are produced by forcing air through 
the nasal cavity. The nasal sounds of English are /m,n,y/. 


Phoneme refers to a family of sounds in a given language which 
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are related in character and are used in such a way that no one member 
ever occurs in a word in the same phonetic context as any other member 
(Jones, 1967:10). A phoneme is the smallest unit of speech which sig- 
nals a change in meaning. 

Phonemic environment in this study refers to the position of 
a consonant and a vowel in a syllabic unit and the relationship of 
their linguistic features to one another in determining the auditory 
discrimination of a phoneme. 

Phonology is the branch of descriptive linguistics which deals 
with phonemes and sequences of phonemes (Gleason, 1961:11). 

Simple Vowel refers in this study to the "pure" vowel as de- 
fined by Jones (1957:63). The simple vowel is used to designate a 
vowel during which the organs of speech remain approximately station- 
ary, as the /9/ in the word "con", in contra-distinction to a diph- 
thong, as the /o// in "coin", and a consonant, during which the organs 
of speech perform a clearly perceptible movement. 

Stops are consonant sounds in which the flow of air is stopped 
or obstructed at the point of primary articulation. The stops include 
/b,d,g/ and /p,t,k/. 

Syllabic Unit in this study refers to a sequence of phonemes 
in a specified order of consonant-vowel or vowel-consonant. 

Velar is a speech oad made with the back of the tongue 
against or approaching the soft palate or velum. The velar sounds 
used in this study are /k,g,9/- 

Voiced refers to speech sounds produced while the vocal cords 
are vibrating. The nasals /m/, /n/ and /n/, and the stops /b/, /d/ 


and /g/ are voiced. 
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Voiceless refers to speech sounds produced while the vocal 
cords do not vibrate. The stops /p/, /t/ and /k/ are voiceless. 

Vowel refers to a sound produced with vibrations of the vocal 
cords by an unobstructed passage of air through the oral cavity and 
not constricted enough to cause audible friction. In relation to the 
vowel, the following independent articulatory movements are considered: 
(1) tongue height, with three positions in relation to the oral cavity, 
called high, mid and low; (2) tongue position named front, closest to 
the lips and moving backward, central and back; (3) the relative dura- 


tion of the vowel produced. 
IV. QUESTIONS 


In view of the primary purposes of this research study, the. 
following general questions were explored in order to examine features 
of sounds which might influence discrimination of stop and nasal 
sounds contained in minimal word-pair items on the S-N Auditory Dis- 
crimination Test. 

1. Does the phonemic environment of stop and nasal sounds 
facilitate the auditory discrimination of these sounds? 

2. Does a developmental pattern exist in the ability of Kin- 
dergarten and Grade One children to discriminate stop and nasal sounds? 

The other major purpose of the study concerning the relation- 
ship between auditory discrimination and reading achievement was 
analyzed statistically and is revealed in the fifth hypothesis listed 


below. 
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V. HYPOTHESES 


To investigate the remaining purposes of this study, the fol- 
lowing null hypotheses were formulated: 

1. There is no significant difference between the ability of 
Kindergarten children to make auditory speech discriminations as indi- 
cated by their total test scores on the S-N Auditory Discrimination 
Test and auditory discrimination ability of these same children when 
tested six months later in Grade One. 

2. There is no significant difference between the auditory 
acuity of Kindergarten children as measured by the Maico Fl audiometer 
and the acuity of these same children when tested six months later a 
Grade One. 

3. There is no significant difference between the auditory 
memory spans of Kindergarten children and the auditory memory spans of 
these same children when tested six months later in Grade One as indi- 
cated by 

a. total memory span score 

b. subtest scores measuring 
(1) memory for letters forward 
(2) memory for letters backward 
(3) memory for syllables 

4. There is no significant relationship between auditory dis- 
crimination ability of children and 

a. chronological age 


b. sex 
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10 
c. position in family 
d. number of siblings in family 
e. language environment in the home 
f. auditory acuity 
g- auditory memory span 
h. intelligence 
5. There is no significant relationship between reading 
achievement and 
a. chronological age 
b. sex 
c. auditory acuity 
d. auditory discrimination 
e. auditory memory span 
f. intelligence 
g.- mental age 
6. High and low auditory discriminators in Kindergarten do 
not differ significantly in reading achievement in Grade One. 
7. High and low auditory discriminators in the third month 
of Grade One do not differ significantly in reading achievement in 


Grade One. 
VI. LIMITATIONS OF THE STUDY 


The major limitation of the study resides in the research in- 
strument, the S-N Auditory Discrimination Test. The investigator rec- 
ognizes the difficulty in constructing a test to assess auditory dis- 
crimination without contaminating the test by making demands on other 


processes, particularly auditory set and attention and auditory memory. 
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As the S-N Auditory Discrimination Test is long and contains minimal 
word-pair items, it is possible that demands were made on the ability 
of the child to maintain attention for the required length of time, 
and on the ability of the child with a memory span of less than two to 
retain and accurately recall a test item in order to compare the mini- 
mal word-pair item for likenesses or differences. The investigator 
recognizes that demands were also placed on the auditory ability of 
the child with respect to the oral presentation of other tests in the 
study and the length of testing sessions. 

Furthermore, as the auditory discrimination test was limited 
to stop and nasal sounds in the environment of determined vowels, 
there were some sounds of the English language not tested in a spe- 


cific phonemic environment. 


The administration of the S-N Auditory Discrimination Test was 
similar to that of the Wepman Auditory Discrimination Test. All chil- 


dren were given the same instructions and were required to respond to 

the auditory discrimination task by indicating whether the sounds were 
the same or different. No attempt was made to differentiate instruc- 

tions in the administration of the test or to examine responses elic- 

ited through differentiation of tasks. 

The fact that the tests of auditory discrimination and audi- 
tory memory span for letters devised for this study were new and were 
being used for the first time may also be a limiting factor. In addi- 
tion, performance on the auditory memory span letter test was limited 
to children within a narrow age range. Therefore, actual proof of 
reliability and validity of the memory span letter test will have to 


be established in further research studies using a wider sampling of 
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12 
children at different age levels. 
Another limitation of the study is that no attempt was made to 
investigate and to take into account the effect of auditory discrimin- 
ation training programs being cor.ducted in the classrooms of the sub- 


jects in the study. 
VII. SIGNIFICANCE OF THE STUDY 


It is believed that significant changes in beginning reading 
instruction cannot come about until educators are fully aware of the 
need for frequent assessment of auditory abilities of children during 
their early school years, and of the importance of auditory perceptual 
development in the initial stages of ere to read. The primary 
significance of this study is the possible insights which may be re- 
vealed concerning fine developmental aspects Cen discrimina- 
tion ability in young children during their first months in Grade One, 
and the effect that auditory discrimination ability has on initial 
reading achievement. 

More specifically, if it is possible to ascertain a develop- 
mental pattern in the ability of Kindergarten and Grade One subjects 
to discriminate auditorily stop and nasal sounds in specified phonemic 
environments, the study may provide insights in formulating detailed 
developmental auditory discrimination programs which could influence 
teaching practices and methods. The study would then provide teachers 
with information which would be beneficial in aiding young children to 
develop auditory ability in discriminating the fine differentiations 
in stop and nasal sounds usually required in first grade reading pro- 


grams. The study may then be of help in determining beginning reading 
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23 
procedures for word recognition programs in the lower grades, particu- 


larly for children having difficulty in discriminating speech sounds. 
\ 


VIII. PLAN OF THE INVESTIGATION 


The following format was used in reporting the investigation. 

Chapter 2 contains a review of the related literature that pro- 
vided the background for the present study and the basis for the con- 
struction of the theoretical model. 

- Chapter 3 summarizes the theoretical background of the research 
instrument and reports the construction, administration and revision of 
the S-N Auditory Discrimination Test. 

Chapter 4 describes the design of the study, the nature of the 
tests administered, the statistical procedures and the characteristics 
of the sample. 

Chapter 5 reports the performance of the test sample on the 
S-N Auditory Discrimination Test and presents the phonological find- 
ings of the study, while Chapter 6 examines the statistical analysis 
of the data and presents the findings of the study concerning the re- 
lationships between auditory discrimination, reading achievement and 
other factors. 

The last chapter, Chapter 7, summarizes the study, and pre- 
sents the conclusions, and implications and suggestions for further 


research. 
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CHAPTER 2 


THEORETICAL BACKGROUND AND 
RELATED STUDIES 

The purpose of this chapter is to provide a background for the 
investigation of the relationship between young children's ability to 
discriminate between selected speech sounds and their ability to learn 
to read. The chapter is designed to review pertinent literature con- 
cerning the interrelationships of hearing Bdwenacen to beginning read- 
ing. Studies discussed will not only be related to auditory perception 
with respect to the three broad categories of auditory acuity, auditory 
discrimination and auditory memory, but will also be concerned with the 
phonology and the production of speech sounds. In reviewing the liter- 
ature pertaining to the auditory perception and production of speech 
sounds, consideration will be given to the related variables of growth 
and development, intelligence, sex and socio-economic status. Further- 
more, research findings which have made a contribution to what is al- 
ready known about the relationship of auditory perception to speech 
production and to reading will also be discussed. These research 
denies will be reviewed in light of the fact that reading is a facet 
of language and as such is dependent upon the child's ability to per- 


ceive and to produce speech sounds. 
I. DEFINITION OF HEARING 


For many the term "hearing" is not always completely 
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Hardy (1960), a well-known audiologist, gives the follow- 


ing explanation as cited by Wepman (1961:245). 


In the course of normal development children learn to 
understand, to put together meaningful references with 
the use of verbal-language symbols and then to talk. 
Hearing does not consist of a built-in set of reflexes, 
this is only an alerting response. Rather hearing is 
an appropriate response to an effective stimulus and 
what is appropriate is largely a matter of the develop- 
ment of the child. This means that an appropriate 
response to sound particularly to speech sounds is a 
function of experience coupled with memory and learning. 


Too little attention has been given to the fact that the dif- 


ferent facets of hearing come to maturity at different rates and 


thereby limit the ability to learn aurally during the first three 


years of school. Not only do auditory acuity, comprehension, discrim-— 


ination and retention develop sequentially on three levels, but they 


also develop sequentially within these levels, each at its own rate 


of development with strong interrelationships in maturation (Wepman, 


1961:245). 


From research studies related to auditory perception it 


is understood that: 


(1) 


(2) 


(3) 


(4) 


there is a consistent increase in sound discrimination 
ability with age; 


children vary in the rate of development of both audi- 
tory discrimination and auditory memory; 


the development of auditory discrimination and auditory 
memory has not reached fruition in some children until 
the ninth year; 


the auditory measures are not in themselves predictors 
of success or failure in reading (Morency, 1968:17). 


Basic to the abilities of discrimination and memory already 


mentioned is auditory acuity. 


Auditory acuity may be defined as the 


ability of the ear to collect sounds from the environment and trans- 


mit them to the nervous system. If interrelationships among the 
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16 
auditory abilities could be established, acuity, the most commonly 
recognized of the three, would be at the base of the triangle (Poling, 


1968:8). 
II. AUDITORY ACUITY 


In summarizing the importance of auditory acuity to academic 
learning, Howes (1936:38) stated that a relatively small amount of 
hearing eee if undiscovered, might become as serious a handicap to 
education attainment as congenital total loss. Howes" study also re- 
vealed that the totally deafened child is detected within the first 
year of school but the partially deafened child may not be detected 
until the Poicen year. Robinson (1946) inferred that if Bowaa! find- 
ings are indicative of the importance of hearing losses to academic 
success then auditory acuity would appear to be an important factor 
in reading failures. Research findings, however, do not seem to sub- 
stantiate the fact that a child with poor auditory acuity is necessar- 
ily a poor reader. As a result of their summation of research find- 
oe Witty and Kopel (1938) concluded that auditory factors appeared 
to be related to reading only in individual cases where the defect 
was great or under special conditions. Therefore, the question is 
raised as to why some children succeed while others fail. Although 
present terminology may be different or more specific, Gray, as early 
as 1922, recognized the effect of auditory limitations on reading, and 
attempted to provide compensatory measures for some children, stating 
that some pupils who are unable to hear should be taught by different 
methods, and suggesting special seating arrangements for children who 


hear indistinctly. 
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Types of Hearing Impairments 

Two types of hearing impairments, namely, conductive impair- 
ments and perceptive impairments have been noted by audiologists 
(Berry, 1956:448, and Newby, 1964:31). Conductive losses which in- 
volve a dysfunction of the outer or middle ear are indicated on an 
audiogram by losses in the low and middle frequency ranges. These 
losses are amenable to correction by use of a hearing aid. Percep- 
tive impairments on the other hand, which involve degeneration of 
cells, are indicated on the audiogram by losses in the high frequen- 
cies and ee not favorable to satisfactory use of a hearing aid. The 
magnitude of the problem of a child suffering from a perceptive loss 
in the high frequencies is emphasized by the fact that suppression of 
sounds in the speech range above 1000 cycles leaves speech only 40 per 
cent intelligible to listeners with normal hearing. Suppression of 
sounds below 1000 cycles does minimal harm, as the listener has an 
accuracy score of 85 per cent (Fletcher, 1953:86). 

From the findings of Kennedy (1942) and Henry (1947), Poling 
(1968) noted a relationship between auditory impairment and socio- 
economic status. As Kennedy (1942) noted a preponderance of high- 
frequency losses among pupils of high socio-economic status, and Henry 
(1947) found children of poor economic status to have more middle tone 
losses and more general loss than children from better homes, Poling 
(1968) concluded that high-tone losses which are not readily amenable 
to medical treatment would be found at both the upper and lower socio- 
economic levels and low and middle tone losses, which are amenable to 
adequate medical care, would rarely occur at upper income levels. 


Although Poling's conclusion is probable, in the light of 
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common sense knowledge, other variables must also be considered with 
reference to the cross-sectional investigation of auditory acuity. 

One apparent discrepancy is lack of commonality among researchers in 
determining cut-off points for low, middle and high frequency ranges. 
As a result, research findings cannot be compared and therefore to 
some extent they are inconclusive. However, in view of research indi- 
cating a higher level of performance in older children, conclusions 
perhaps would be different if longitudinal studies were conducted with 
the same students. Furthermore, it is possible that Kennedy's find- 
ings (1942) may have been affected not only by the high-economic 
status of the group, but also by the high scholastic ability of the 
lab school sample. There appears to be great disparity not only in 
these early research studies, but also in those conducted within the 
last decade (Eagles, 1961; Reid, 1962; and Eagan, 1970). 

While incidences, ranging from approximately 3 per cent to 35 
per cent, of all degrees of hearing impairment are indicated in school 
populations, the great disparity among the reports seems to be due to 
the lack of uniformity in methods of testing, in techniques of measure- 
ment and in standards in reporting hearing loss. Kennedy (1957) com- 
mented that with all the emphasis being placed upon the problems of 
the hard-of-hearing or deaf children, little attention has been paid 
to the fact that children's hearing is still being judged in relation 
to standards established for adults. Previous to this, Rossingnol 
(1948) suggested that data related to auditory acuity be interpreted 
affirmatively rather than negatively, thereby indicating the matura- 
tional development of hearing in children rather than inferring de- 


crease in hearing deficiency with age. 
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Developmental Nature of 
Auditory Acuity 


Bryant, as early as 1907, referred to the maturational develop- 
ment of the child's hearing when he stated that "the acuteness of nor- 
mal hearing may be described by a curve which rises from zero at birth, 
attains its maximum at the completion of adolescence and gradually de- 
clines to a very low point in old age (cited by Kennedy, 1957:756)." 
Bryant supported his statement by a chart but included no data to in- 
dicate the extent of the groups from which the material was drawn. 

Research studies of Foucault (1929), Chayer (1929), Kerridge 
and Saareste (1935), Black (1939) and the United States Public Health 
Service Survey (1935-1936) were other sources of data cited by Kennedy 
(1957) which would tend to substantiate the concept of hearing as a 
rset ekal phenomenon among various age groups. From evidence drawn 
from a group of 47 nursery school children between the ages of three 
and five-and-a-half years, Myklebust (1954) also found that the aver- 
age threshold decreases toward the zero decibel line as the age in- 
creases. The hypothesis that acuity is a maturational process also 
seems to be supported from findings of recent investigations of Eagles 
(1961) and Eagan (1970). Recently, Oberg (1970), in her study of 160 
children from Kindergarten to Grade Three, noted that children gener- 
ally experienced more difficulty in hearing in the lower range of fre- 
quencies 250 and 500 cycles per second and in the higher frequencies 
of 4000 and 8000 cycles per second. 

Kennedy's work (1942) is among the often quoted studies used 
to substantiate the idea that auditory acuity is developmental. Re- 


sults of her research showed, like Oberg's (1970), that hearing in 
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20 
the middle range of frequencies 1000 to 4000 cycles per second is more 
acute in the six-year-old than either the lower or higher frequencies. 
Kennedy (1957:761) concluded that: 


(1) hearing is a maturational process without significant 
sex or laterality differences; 


(2) like most other aspects of maturation this phenomenon 
does not present a straight line pattern but rather 
one of spurts and plateaus; 

(3) different standards of hearing acuity are needed for 
the evaluation of different age groups below the adult 
level; 

(4) failure to recognize age differences has resulted in 
misinterpretation concerning the feasibility and/or 
accuracy of hearing tests with young children; 

(5) certain age groups deserve special attention in plan- 
ning testing programs, because of the higher incidence 
of loss and the greater severity of difficulty at given 
age levels. 

(6) for no age groups does the zero line appear to be flat. 
Questions remain to be answered concerning the interpretation of 
children's audiograms indicating so-called decibel losses at specific 
frequencies. Although cross-sectional studies indicate that auditory 


acuity is developmental, longitudinal studies are needed to verify 


the findings of these cross-sectional studies. 


Effect of Learning on 
Auditory Acuity 


As pure-tone audiometers were used in studies by Myklebust 
(1954), Kennedy (1942) and Eagles (1961), Price (1964:91) questioned 
the findings of these studies with respect to the maturational devel- 
opment of auditory acuity. Kennedy (1942) had previously questioned 
how much of one's hearing ability was learned. Price (1964) contended 


that results of the above mentioned studies indicate the effect of 
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learning to listen abstractly, rather than maturation of auditory 
acuity; that is, the older ani dared improved as familiarity with 
figure-ground discrimination increased. Dahl (1949), in an earlier 
study identifying several factors which would have a bearing on the 
relationship of auditory perception and reading achievement, indicat- 
ed the relationship between auditory acuity and other facets of 
hearing in that they imply a level of maturation and of learning. 
Dahl (1949:14) concluded that: 


(1) incidence of impaired hearing is higher in the elemen- 
tary school than in the high school; 


(2) hearing impairments occur more frequently among children 
from homes of low socio-economic groups than among chil- 


dren of high socio-economic levels; 


(3) hearing acuity is better among negro than among white 
~ children; 


(4) children of superior intelligence make better scores on 
the audiometer than do children of low intelligence when 
their hearing loss actually is the same. 

Hardy (1960), in his definition of hearing, has stated that 
"hearing" is dependent on the two factors: maturation and learning. 
In agreement with Price's (1964) contention that children have dif- 
ficulty in figure-ground discrimination, it is a known fact that some 
children experience difficulty distinguishing relevant stimuli from 
irrelevant stimuli. There is also some evidence that the mentally 
retarded seem to respond better to meaningful stimuli than to the 
more abstract pure-tone test (Myklebust, 1954). 

The problem of differentiating between these two operating 
variables of maturation and learning arises particularly when testing 


young children. What effect does distractability, short-attention 


Span, mental age and the ignoring of auditory stimuli have on the 
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22 
audiometric testing of young children? There appears to be a need to 
develop systematic procedures in assessing decibel losses whigh might 
be related to such factors as inattentiveness to auditory stimuli. 
There is also a need to conduct research on ways in which attentive- 
ness to auditory stimuli can be increased in individuals who tend to 


ignore the significance or meaning of sounds. 


Relationship of Auditory 
Acuity to Reading 


Most of the research which has attempted to correlate hearing 
loss with reading disorders has found that retarded readers have a 
high incidence of hearing loss. It is also known that the presence 
of a hearing loss does not necessarily result in a reading problem 
(Vernon, 1957). .This perhaps becomes more understandable as one re- 
views the literature related to auditory acuity and becomes more 
aware of such underlying variables as attention, intelligence, and 
socio-economic status and the extent to which such variables may 
affect the maturation and learning of auditory acuity. Nevertheless, 
if a child has not developed sufficient acuity to differentiate 
sounds at the various frequency levels, it is plausible that the 
child may have difficulty with beginning reading. Although research 
indicates that acuity is developmental and that children beginning 
school have not reached the maximum development in distinguishing 
low-frequency and high-frequency tones, as yet there are no research 
studies available indicating the significance of developmental 
aspects of auditory acuity to the developmental aspects of the early 
reading process. Studies, nevertheless, are available showing a 


relationship between auditory acuity and reading achievement. These 
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investigations have significant findings and have added pertinent in- 
formation to the field of reading knowledge. 

The classic early study in the field was undertaken by Bond 
(1935). In comparing 64 Grade Two and Grade Three children with read- 
ing disabilities with 64 children of average and better reading abil- 
ity, Bond found significant differences existed between the two groups 
with regard to auditory acuity, blending and auditory discrimination. 
Results of his research revealed 4 per cent of normal readers with a 
significant hearing loss compared to 63 per cent of the poor readers 
with impaired hearing. The implication of the study was that there 
is a difference in hearing acuity favoring the gcod readers. As 
Bond's study also included method in teaching, he postulated, as did 
Gray (1922), that hard-of-hearing children need not be poor readers 
if the method takes advantage of their perceptual strengths and does 
not emphasize their weaknesses, Bond (1935) found the differences be- 
tween good and poor readers who were taught by phonic methods greater 
than those between good and poor readers taught by the look-and-say 
method. These findings would imply the importance of auditory acuity 
for children being taught by a phonic method. 

Later Gates and Bond (1936) investigated four large classes 
of children who were given instruction in reading soon after entering 
the first grade. They found that a certain relationship did exist be- 
tween hearing loss and reading Be Although the correlation 
was not particularly high, they did notice that the pupils in the near 
failing group showed a greater amount of hearing loss than did the 
group as a whole. Six out of ten were below average in hearing acuity 


and in three cases hearing loss was quite pronounced. Gates (1937) 
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not only considered defects of hearing to be a major cause of reading 
difficulties but stated that often teachers’ unawareness of serious 
hearing deficiencies of pupils prevented pupils from understanding 
what was said or read to them. 

Although Kennedy (1942) did not note any significant relation- 
ship between auditory acuity and reading achievement, she did observe 
that children with high-tone losses above 2048 double vibrations per 
second tended to become either very poor or very good readers. 

Kennedy further commented that high frequency loss of hearing tends 

to affect the discrimination of consonants which in English carry the 
intelligibility of the language. Henry (1947) also recognized the 
nature and importance of consonant sounds and hypothesized that acute 
hearing for high frequencies is of more importance to the child than 
is acute hearing for the low and medium frequencies. As a result of 
her study, Henry reported a statistically significant relationship be- 
tween high-tone acuity and silent reading achievement, and therefore 
concluded the value of high frequency acuity for vocabulary develop- 
ment. Henry's study does not necessarily confirm Kennedy's findings 
regarding high frequencies because Kennedy determined high-tone losses 
above 2048 double vibrations per second, which Henry considered to be 
middle frequency tones. Unlike previous practices in scientific 
studies which determined the relationship of auditory acuity to read- 
ing achievement by using the best ear, Henry found the "worst spot" 

in hearing more reliable than the "best spot" to differentiate extreme 
reading groups. From her findings, Henry (1947) suggested that good 
binaural hearing accompanies success in reading. 


Reynolds (1953:447), by testing binaural acuity for full range 
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and for low, medium and high tones, word discrimination, pitch dis- 
crimination, oral blending ability and auditory memory span, obtained 
eight auditory variables. While his low frequency of 128 and 250 
double vibrations per second were identical with Henry's (1947), his 
middle frequency and high frequency divisions were slightly higher. 
Although Reynold's findings were negative with regard to hearing and 
reading relationships, there was some indication that success under 
some circumstances in word recognition ability and the learning of 
sound values for common word elements may be predictable auditory 
measures. Rossingnol (1948) had previously implied that keener acuity 
might be needed in the earlier stages of life when the child's lan- 
guage is rapidly developing. He also concluded that acuity is more 
important to the learning of unfamilia:: words than to the understand- 
- ing of familiar ones. 

Other studies reviewed seem to indicate little or no relation 
between reading disabilities and impaired hearing. Malmquist (1958) 
declared that investigations of Illing and Bachman (1929) were unable 
to reveal any relation between reading disabilities and impaired hear- 
ing. Malmquist was also unable to observe any significant relation- 
ship either when carrying out investigations of all children in first 
grade by the use of whispering tests or when investigating children 
in the third grade by using the audiometer. In determining the rela- 
tionship between auditory acuity and word recognition, Poling (1953: 
409) concluded from her study of 78 poor readers that there were no 
statistically significant differences between the means of those with 
satisfactory and unsatisfactory auditory acuity in any area of word 


discrimination. Robinson (1955), examining poor readers with superior 
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and inferior auditory abilities, concluded that lack of auditory acu- 
ity was one of the least frequent causes of reading disability, while 
auditory discrimination and auditory memory span operated more fre- 
quently. At that time, she advocated the need for more adequate and 
reliable measures of these auditory abilities. 

Recent investigations (Poling, 1968; Cosens, 1968; Oberg, 
1970), which have included auditory acuity as a variable in relation 
to other auditory factors and reading, have tended to eliminate from 
the study children who have not reached a specified standard of audi- 
tory acuity as determined by the investigator. Although this proce- 
dure may have been designed as a control to eliminate one variable 
which might affect the findings of the study, research reviewed sug- 
gests that other variables are operative in determining the auditory 
acuity of a young child. This would suggest that lower acuity in hear- 
ing alone does not necessarily represent an auditory perceptual dis- 
order, for research studies seem to indicate that lower acuity may 
improve with age as hearing matures or may be compensated for as learn- 


ing occurs. 


Summary 


As subtle problems of hearing impairments occur frequently in 
primary school children, failure to recognize these problems and to 
make adjustments in the educational system points out the need of 
alerting educators to early and repeated assessment of hearing in 
young children. It would seem that audiometric testing is important 
early in the life of the child to detect whether he can distinguish 


between sound and no sound, to determine his maturational development 
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and to provide means of compensation for the handicapped child. Fur- 
thermore, longitudinal studies are needed to verify findings of cross- 
sectional studies indicating that auditory acuity is developmental or 
that lower acuity may be compensated for as learning occurs. With 
this in mind, no child will be eliminated from this study because of 
a decibel loss determined by audiometric testing. 

For many years reading experts have mentioned hearing diffi- 
culty as a possible causal factor related to reading. It may be that 
hearing loss for some children has not interfered with the acquisition 
of language and, therefore, may not be significantly related to read- 
ing. Research studies are needed to determine the significance of 
developmental aspects of auditory acuity to the developmental aspects 


of the early reading process. 


III. AUDITORY DISCRIMINATION 


Relationship of Auditory 
Discrimination to Reading 


While it is possible that some students who have not normal 
acuity are able to discriminate differences in sounds, it is also pos- 
sible that some students with normal acuity are unable to distinguish 
between similar sounds in minimal word-pairs. That is, although a 
child has normal hearing acuity, he has not necessarily acquired the 
ability to make fine discriminations between sounds. 

Several studies concerning the relationship of auditory dis- 
crimination to reading have suggested that reading disability might 
be associated with an inability to discriminate successfully the 


sounds in words (Monroe, 1932; Bond, 1935; Schonell, 1948). Monroe 
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(1932) initially explored auditory discrimination of Grade One chil- 
dren by using her own discrimination test which included 20 word-pairs 
pronounced by the examiner and responded to as "same" or "different". 
Results of the study indicated that the poor readers were signifi- 
cantly inferior to the better readers in the ability to discriminate 
between word-pairs. Later in the standardization of the Reading 
Aptitude Test, Monroe (1935) reported a higher relationship between a 
composite auditory score and end-of-first-grade reading achievement 
than between other types of readiness tests, such as visual and lan- 
guage tests and reading achievement. Despite the significant correla- 
tion of .66 between the composite auditory score and reading, no cor- 
relations were computed for the individual auditory sub-tests. 

Gates et al. (1939) in a study of four New York City Grade One 
classes administered a battery of readiness tests which included a nun- 
ber of auditory discrimination subtests. After mean correlation co- 
efficients were computed during the middle of Grade One, at the end of 
Grade One and in the middle of Grade Two, the correlation .20 discrim- 
inating word-pairs ranked the lowest of the six auditory discrimina- 
tion tasks. In another study, Gates and Bond (1936) reported "fair" 
correlations between the readiness skills of word-pair discriminations, 
reproductions of letter sounds and nonsense words and subsequent suc- 
cess in beginning reading. Like Monroe (1932), Bond (1935) also 
emphasized the difficulty encountered by poor readers in the discrim- 
ination of speech sounds. 

At the beginning of the next decade, Steinbach (1940) in ad- 
ministering a large number of readiness tests to 300 children entering 


first grade included only one measure of auditory discrimination, a 
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29 
word-pairs test. Results of Steinbach's study (1940) showed that the 
auditory discrimination test with a correlation of .51 ranked second 
in terms of its relationship with reading achievement at the end of 
the school year, and ranked first with respect to its contribution to 
a multiple regression equation for the prediction of mid-year and end- 
of-year reading achievement. 

Investigating auditory discrimination of speech sounds, 
Schonell (1948) found that in most cases of retarded readers with a 
deficiency in speech, a lower level of auditory discrimination rather 
than an organic condition was one of the most important and frequently 
occurring causal factors in poor reading. 

In an extensive survey of auditory characteristics of 188 
Grade Four children, Reynolds (1953) reported that auditory discrimi- 
nation of word-pairs had low positive correlations of .29 and .40 with 
general reading ability, and. significant correlations of .32 and .45 
with word recognition ability in two of the four schools in the inves- 
tigation. 

Templin (1954), on the other hand, using the Rasmus-Travis 
Speech Sound Discrimination Test also tested Grade Four pupils and re- 
ported that correlations between reading scores and auditory discrimi- 
nation scores were not significant. Previous to this study, Hall 
(1938), using the same test, found no significant relationship between 
scores on this test and reading achievement at either elementary or 
college level. 

On the basis of an investigation regarding the relationship 
between ability to identify sounds in spoken words and reading achieve- 


ment in Grades One, Two and Three, Durrell and Murphy (1953) reported 
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30 
significant correlations of .56, .52 and .52. Thus, Durrell and 
Murphy concluded that the ability to notice separate sounds in spoken 
words is a very important factor in determining a child's success ain 
learning to read. 

Fast (1968) and Cosens (1968), using the Fast-Cosens Auditory 
Discrimination Test, both found auditory discrimination of Grade One 
children significantly related to silent reading achievement. Cosens 
(1968) noted that correlations between auditory discrimination and 
oral reading were low and usually not significant. Recent investiga- 
tors using the Wepman Auditory Discrimination Test have also reported 
significant correlations between discrimination and reading achieve- 
ment (Deutsch, 1964; Christine and Christine, 1964; Reid, 1962; 
Thompson, 1963; and Poling, 1968). 

Wepman (1960) assessed the auditory discrimination ability of 
156 Grade One and Two children by using a minimal word-pairs test. On 
the basis of scores of auditory discrimination and articulation, chil- 
dren in both grades were divided into three groups. Wepman reported 
that children with poor auditory discrimination were more likely to be 
poorer readers regardless of whether or not they had a speech diffi- 
culty. 

From data obtained in his study, Wepman (1960:326) developed 
the following theory of auditory discrimination: 

(1) there is evidence that the more nearly alike two phonemes 

are in phonic structure, the more likely they are to be 
misinterpreted; . 


(2) individuals differ in their ability to discriminate among 
sounds 3 


(3) the ability to discriminate frequently matures as late as 
the end of the child's eighth year; 
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(4) there is a strong positive relation between slow develop- 

ment of auditory discrimination and inaccurate pronuncia- 
tion; 


(5) there is a positive relation between poor discrimination 
and poor reading; 


(6) while poor discrimination may be at the root of both 
speech and reading difficulties it often affects only 
reading or speaking; 

(7) there is little if any relation between the development 
of auditory discrimination and intelligence as measured 
by most intelligence tests. 

Generally research has shown that the development of auditory 

discrimination appears to be a maturational process; therefore, chil- 


dren develop auditory discrimination skills at different ages 


(Christine and Christine, 1964:98). 


Growth of Auditory Discrimination 


Although one of the generally accepted characteristics of aud- 
itory discrimination is growth, there is little agreement as to the 
age of optimum growth and as to the nature of the growth curve. Re- 
search has produced conflicting results concerning the relationship 
between chronological age and auditory discrimination. Carhart (1947: 
249) has suggested that many children by the age of three have learned 
to make the auditory discriminations which the world requires of the 
average adult. On the other hand, Vernon (1957:62) has stated that 
the ability to perceive and remember word sounds accurately requires 
an attention span and an accuracy of hearing beyond the capacity of 
many children at the time they enter school. 

Dykstra (1966:16), in reviewing research pertinent to his 
study, stated that age does not appear to be a significant factor in 


determining whether or not skill in auditory discrimination is related 
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to reading. As Dykstra found from his study of Grade One children 
that correlations between chronological age and the ability to make 
auditory discriminations were definitely not significant, he concluded 
that older children in first grade exhibit no greater skill in audi- 
tory discrimination than younger children. Poling (1968:77), recog- 
nizing the extremely rapid maturation typical of a Grade One age group, 
attempted to minimize the possible influence of chronological age on 
the experimental variable by matching pupils within one or two months. 
Her findings, indicating a decreasing number of children with poor 
auditory discrimination as age increased, substantiated the findings 
of Wepman (1960:330). 

Although chronological age may be thought of as the variable 
that influences the process of hearing likenesses and differences be- 
tween similar sounds, it may be that age may be considered as a macro- 
variable, according to Winitz (1969:141), formed from several other 
variables. The following variables to be discussed in the next sec- 
tion and to be investigated in the study may be elements of this macro- 
variable: 

(a) developmental aspects of auditory discrimination 

(b) sex 

(c) intelligence 


(d) cultural environment, 


Developmental Aspects of 
Auditory Discrimination 


The developmental nature of the process of discrimination is 
shown by the decreasing number of children who exhibit discriminatory 


problems at each higher age level (Poling, 1968; Thompson, 1963; 
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Eagan, 1970; and Oberg, 1970). The exact maturational sequence in 
auditory discrimination and the time at which to develop the maximum 
capacity for auditory discrimination are not known. Furthermore, as 
maturation and learning are two basic processes which almost always 
interact, it is difficult to separate the effect of learning from the 
process of maturation and to determine the effect of maturation on the 
process of learning. Development, therefore, may be considered as the 
changing end-product resulting from the interaction of maturational 
and learning factors. 

Several research neutebt nave indicated that auditory discrim- 
ination is developmental (Myklebust, 1960; Goins, 1959; Christine and 
Christine, 1964; Fast, 1968; and Oberg, 1970). Results of the longi- 
tudinal studies of Thompson (1963) and Poling (1968) also seem to sug- 
gest the developmental aspects of auditory discrimination. Thompson 
(1963:375) completed a longitudinal study of the performance of 106 


Grade One children using three auditory discrimination tests: A Test 


for Auditory Discrimination, Form A; Boston University Speech Sound 


Discrimination Picture Test, and “Auditory Discrimination and Orienta- 
tion", a subtest of the SRA Reading Analysis, Aptitude, Form A. As a 


secondary problem of her two-year study, 1958-1960, Thompson (1963) 
studied the auditory discrimination of children attending Grades One 
and Two. The 106 children included in the study were administered the 
three previously mentioned auditory discrimination tests in the month 
preceding entrance to the first grade and in the eighth month of the 
second grade. From the composite performance score of this sample on 
the three auditory discrimination tests, Thompson concluded that in- 


accurate discriminative ability is more characteristic of first grade 
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entrants than accurate ability. Although the reverse is true at the 
end of Grade One, nevertheless, approximately 24 per cent of the sam- 
ple had inaccurate auditory discriminative ability. Only one child 
in the study who had achieved adequacy in auditory discrimination be- 
came a poor reader, while approximately half of the children with in- 
accurate auditory discriminative ability were classified as poor read- 
ers. It was noted that the poorer readers made greater proportional 
gains than the good readers in auditory discrimination. The fact that 
gains were made by all groups might indicate the general development 
of auditory discrimination ability in most primary children. Besides 
showing that auditory discrimination ability of Grade One children was 
developmental, results of Thompson's study (1963) also showed that 
children's auditory discrimination ability at entrance to school was 
highly prognostic in determining who would become a good reader. 

Results of Poling's (1968) study also revealed that children 
with better auditory discrimination ability at the beginning of Grade 
One were better readers at the end of Grade Two even though there was 
no significant difference between subjects who were poor discrimina- 
tors at the end of Grade One and the good discriminators at the end 
of Grade One. From her investigation Poling (1968) also determined 
experimentally the reliability of the unstandardized but clinically 
successful Wepman Auditory Discrimination Test. As a result of her 
study, Poling questioned the effect of the factor of intelligence on 
auditory discrimination. She also questioned whether a child must be 
able to remember sounds before he can discriminate between them or 
whether he simply fails to make the discrimination. She thereby sug- 


gested, as Flower (1968) did, that it is exceedingly difficult and 
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perhaps impossible to measure one variable without to a slight extent 
measuring the other also. 

Although studies of Oberg (1970) and Eagan (1970) were not 
longitudinal studies such as Poling's (1968), their results seem to 
substantiate Poling's finding that auditory discrimination is develop- 
mental and that adequacy in auditory discrimination ability is not 
acquired by some children until the end of Grade Two or Three. Oberg 
(1970:143) concluded that "ability in auditory discrimination appears 
to be a developmental process from Kindergarten to Grade Three inclu- 
sive, as indicated by the gradual increase in mean auditory discrimi- 
nation test scores at each successive grade level." 

Relationship between Auditory 
Discrimination and Sex 

Since auditory discrimination is a developmental process and 
girls mature physically more rapidly than boys, it has been postulated 
by some investigators that girls' auditory abilities develop at a 
faster rate than boys (Wepman, 1960; Dykstra, 1966, Spache, 1966; and 
Wyatt, 1966). McAulay (1965:208) from her study concluded that "supe- 
rior performance of the girls on tests of auditory and motor aptitude 
suggests that maturational sex differences may be a factor that is 
operative in the girls' favor." 

Although Cosens (1968) reported that boys were slightly supe- 
rior to girls on total auditory discrimination scores as well as on 
the auditory discrimination of all speech sound types, there were no 
significant differences between mean test scores of boys and girls on 
any auditory discrimination scores except like pairs. The fact that 


boys were significantly superior to girls on like word-pair items may 
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indicate that the boys were more advanced in auditory discrimination, 
as they reached the level of seeing similarities in word-pairs before 
the girls. Eagan (1970) and Oberg (1970) as well as Poling (1968) al- 
so reported that boys were slightly higher than girls at some grade 
levels but the differences were not significant. Research of Cosens 
(1968), Poling (1968), Oberg (1970), and Eagan (1970) indicates boys 
at times can be expected to obtain scores in auditory discrimination 
which are as high as or possibly higher than those of girls. Betts in 
1957 had cautioned that sex differences with respect to language devel- 
opment may be over-emphasized as there is a considerable overlap be- 
tween denes: 

Reid (1962) noted that while there was a significant differ- 
ence between boys and girls at the beginning of Grade One, results of 
re-testing near the end of the school year failed to indicate any sig- 
Be aie anseecidelanahiy between boys and girls. Findings of studies 
conducted at the end of the school year suggest the interacton of 
maturation and learning influenced by the common auditory and language 
experiences during the school year which may serve to lessen the dif- 
ferences between the sexes (Reid, 1962; Cosens, 1968; Poling, 1968; 
Oberg, 1970; Eagan, 1970; and Moffatt, 1970). 

Templin (1963) has suggested that the variable of sex is prob- 
ably of little significance for a general theory of language develop- 
ment. According to Templin many of the recent studies do not show sex 
differences because of the increasing equanimity of the "speech en- 
vironment". While this conclusion appears tenable, research studies 
previously mentioned indicate environment alone does not affect audi- 


tory discrimination and other aspects of language development, but 
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environment together with maturation and learning does. 


Relationship of Intelligence 
to Auditory Discrimination 


Another variable to be considered an element of the macro- 
variable of growth and to be related to auditory discrimination is the 
factor of intelligence. Research studies into the ish tpeud question 
as to whether auditory discrimination is an auditory factor or a fac- 
tor of intelligence have been contradictory in their conclusions. In 
general, research seems to indicate that auditory discrimination has 
intellectual components but may not be fully measured by intelligence 
tests (Hall, 1938; Thompson, 1963; and Poling, 1968). 

As a result of a two-year longitudinal study to determine the 
relationship of auditory discrimination and intelligence test scores 
to success in primary reading, Thompson (1963) reported that auditory 
discrimination and intelligence are highly correlated with success in 
primary reading. From the high intercorrelations of the factors of 
auditory discrimination and intelligence, Thompson (1963) concluded 
that adequacy in one trait might frequently be accompanied by adequacy 
in the other at the beginning of the first year of school. From the 
lower correlations in which Performance Scale I.Q. scores of the WISC 
were used, Thompson concluded reading to be a highly verbal skill. 
Thompson's conclusions suggest that correlations between auditory dis- 
crimination and intelligence depend to some extent on whether an in- 
telligence test is measuring verbal or non-verbal ability. 

Poling (1968), in her study, also questioned the possibility 
of auditory discrimination being a high order of auditory ability with 


intellectual components. Poling (1968) used the Thurstone Test of 
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Primary Mental Abilities measuring verbal meaning, perceptual speed, 
quantitative, motor and spatial abilities. Poling reported that per- 
ceptual ability as measured by the PMA is unimportant to auditory dis- 
crimination but that quantitative ability as measured by the PMA is 
highly important both to auditory discrimination and to reading achieve- 
ment. Poling further observed that perceptual and spatial ability are 
more important to reading when visual skills are stressed and that ver- 
bal and quantitative scores are more important at the second grade 
level where word analysis is stressed. From these results the suppo- 
sition may be made as to the importance of previous knowledge, of lan- 
guage acquisition, of vocabulary knowledge and of memory to the rela- 
tionships that may exist among auditory discrimination, intelligence 
and reading. It must be remembered, however, in interpreting Poling's 
findings with respect to auditory discrimination and intelligence and 
reading, that pupils with intelligence quotient scores below 90 were 
eliminated from the study. Therefore, findings may only be applied 
to children with average or above average mental age as determined by 
scores on the PMA. From her study, Poling (1968) concluded that, in 
general, children with good auditory discrimination and above average 
mental age can be expected to become superior readers and those chil- 
dren with poor auditory discrimination and average mental age may be 
expected to become average or poor readers. However, the fact that 
some children of above average mental age will manifest inadequate 
discrimination and that some children of average mental age will have 
acquired a high level of competency in auditory discrimination should 
also be anticipated. While there is a positive relationship between 


auditory discrimination and intelligence, there is some evidence that 
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auditory discrimination is not fully measured by intelligence test 
scores. 

Wepman (1961) who had obtained a .32 correlation between audi- 
tory discrimination ability and intelligence, as measured by the 
Kuhlman-Anderson Intelligence Test, concluded that the iow positive 
correlation pointed to the comparative independence of discrimination 
from intelligence. -Wepman agreed, however, that generally the more 
intelligent children appear to do somewhat better in discrimination. 
He attempted to explain this seemingly intellectual factor quite sim- 
ply by stating that, to a mild degree, attention to the auditory task 
is necessary for discrimination to function at tte best. Therefore, 

a child with high intelligence scores better because he attends to 

his task better. In the light of Wepman's comment with respect to 
attention, the factor of attention and its importance and relationship 
to factors of auditory discrimination and intelligence will be dis- 
cussed later in this chapter. 

Although research studies generally agree that there is a pos- 
itive relationship between intelligence and auditory discrimination, 
the extent of the relationship varies with each study (Christine and 
Christine, 1964; Hall, 1938; and LaPray and Ross, 1967). The fact 
that the magnitude of the relationship between auditory discrimination 
and intelligence is not known may be due in part to the type of tests 
of auditory discrimination and intelligence that are being correlated. 

In order to predict success in beginning reading, Dykstra 
(1966) attempted to correlate seven auditory discrimination measures, 
intelligence quotient scores, as measured by the Lorge-Thorndike In- 


telligence Test and chronological age, with two aspects of reading 
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40 
achievement. From this investigation a number of relevant conclusions 
were drawn. As would be expected, Dykstra reported that the predic- 
tion of beginning reading success is a difficult task even when infor- 
mation is available concerning performance on seven measures of dis-— 
crimination, intelligence and ta age, at the beginning of 
first grade. He further stated, that if the aim of readiness testing 
is to predict success in beginning reading, there is little justifica- 
tion for assessing auditory discrimination ability in addition to in- 
telligence. When examining conclusions drawn from Dykstra's study, 
it must be remembered that Dykstra is investigating the predictability 
of Saeaiiies in relation to beginning reading. From the analysis of 
the data, findings indicated that intelligence by itself accounted for 
21 per cent of the variability associated with word recognition. This 
finding may teeta de the relative importance of other variables, 
such as auditory discrimination, in accounting for the remaining vari- 
ability that might be associated with word recognition. 

Upon further examination of the analysis of the data, correla- 
tions indicated that intelligence and auditory discrimination tasks 
with relatively low correlations from .20 to .45 were significantly 
related to word recognition and paragraph meaning. On close examina- 
tion of these correlations, it was observed that ability to discrimin- 
ate between spoken words which do or do not begin with identical 
sounds, as measured by the Harrison Stroud Making Auditory Discrimina- 
tion Test, showed a higher correlation of .35 with intelligence than 
with other auditory discrimination measures. While the Harrison 


Stroud Making Auditory Discrimination Test appeared to require chil- 


dren to complete one of the easiest auditory tasks, it may have 
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obtained higher correlations than other auditory measures at this 
level because fewer determining factors were involved, for example, 
factors which would be required in the more difficult auditory dis- 
crimination tasks and a verbal intelligence test. These factors might 
be listed as verbal ability and awareness of auditory discrimination 
tasks. This might indicate that intellectual factors and other audi- 
tory variables may have been operative during the administration of 
both the various auditory discrimination tests and the intelligence 
test. Dykstra (1966) commented that essentially the same skill--for 
example, being able to determine whether or not two words begin with 
the same initial consonant--may be measured by two somewhat different 
techniques. Therefore, if one auditory discrimination task requires 
more verbal ability than another auditory discrimination task, it may 
be that a comparable intelligence test of verbal ability should be ad- 
ministered if correlations between auditory discrimination and intel- 
ligence are to be conclusive. 

| Deutsch (1964) would tend to support the preceding statement 
as she reported that results of her study involving the relationship 
of auditory discrimination and intelligence was a little obscured by 
the use of different intelligence tests. Deutsch's findings (1964) 
were generally supportive of the correlation between intelligence and 
auditory discrimination, and seemed to substantiate the postulations 
of Thompson (1963). She reported a meaningful relationship of .52 be- 
tween results on the Wepman test and the Verbal Scale of the Wechsler | 
Intelligence Scale for Children when administered to retarded readers 
in Grade Five, and a less significant relationship .30 for average 


readers in Grade Five. Data were also presented by Deutsch (1964) 
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indicating that the relationship between auditory discrimination and 
verbal intelligence is greater in Grade One than in Grade Five. 

In reference to the study involving Grade One children, Deutsch 
(1964) commented that while the correlation .50 between the Wepman 
Auditory Discrimination Test and the Peabody Picture Vocabulary Test 
was significant at the .01 level; the correlation .14 between the 
Wepman and the Lorge-Thorndike Intelligence Test was not significant. 
As the Peabody Picture Vocabulary Test is an intelligence test measur- 
ing verbal behavior and the Lorge-Thorndike Intelligence Test at the 


Grade One level. is measuring non-verbal behavior, Deutsch (1964) pos- 
tulated that results of this finding may be confirming, as was pre- 
viously noted by Thompson (1963), that auditory discrimination, in 

this instance, in relation to the Wepman Auditory Discrimination Test, 
may correlate with verbal measures. It was further noted that test 
results of poor readers showed higher correlations between auditory 
discrimination and verbal intelligence measures and that those of 
younger children also showed a erento relationship between the audi- 
tory measures and the verbal intelligence measures. Therefore, Deutsch 
(1964) concluded that a particular minimum level of auditory discrimin- 
ation skill is necessary for the acquisition of general verbal skills 
and reading. Once this minimum level is reached, auditory discrimina- 
tion may no longer highly correlate with intelligence and reading 


ability. 


Relationship of Attention to 
Auditory Discrimination 


Perhaps the factor which may be of importance to auditory dis- 


crimination, and intelligence and beginning reading is the factor of 
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"awareness" or attention to appropriate stimuli. Wepman (1961) sug- 
gested attention as the ability possessed by the child with high in- 
telligence which influences his auditory discrimination ability. This 
ability to "attend to" may also reflect the influences of environment 
and learning on auditory discrimination, intelligence and beginning 
reading. 

James (1890:403), one of the first modern experimental psychol- 
ogists, has written: 

os knows what attention is. It is the taking pos- 
session by the mind in clear and vivid form of one out of 
what seems several simultaneously possible objects or 
trains of thought. Focalization, concentration, of con- 
sciousness are of its essence. It implies withdrawal from 
some things in order to deal effectively with others. 

Although everyone knows what attention is, there is little re- 
search available about the most efficient way to teach the child to 
attend to auditory stimuli. The difficulty perhaps is in the assess- 
ing of attention. Ordinarily attention to auditory stimuli is in- 
ferred from the subject's responses such as facial expressions, move- 
ment of the head, or verbal or motor responses, Therefore, there is 
need to develop systematic procedures, not for assessing attentiveness, 
but for assessing the reasons for what appears to be inattentiveness 
to auditory stimuli. 

Vernon (1962:172) states that the theory has been put forward 
that "levels of attention vary from the highest, at which attention is 
focused and narrowly concentrated upon a particular part of the field, 
to the lowest, a bare consciousness of the marginal parts of the field." 


To a greater or lesser extent these fluctuations of attention depend 


upon "conditions within the individual himself--his general health, 
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44 
his state of fatigue, his interest in his task and the strength of his 
motivation for maintaining attention." 

With respect to auditory aspects of attention, certain physio- 
logical processes in the brain have been discovered and investigated 
which appear to be related to the arousal, direction, and maintenance 
of attention. Physiological investigations cited by Vernon (1962) 
suggested that the nervous tissue with the brain stem and the reticu- 
lar formation, a region of the thalamus, play a part in regulating the 
passage of sensory impulses to the cortex. These physiological mechan- 
isms have the capacity to direct and heighten attention to particular 
aspects of auditory discrimination which are of significance to the 
individual, while at the same time suppressing distracting and 
irrelevant aspects. 

Deutsch (1964) has also referred to auditory discrimination as 
clearly a function mediated by the nervous system which can be pro- 
foundly influenced by the condition of life in the individual. Deutsch 
postulated that auditory stimuli are particularly prone to a "tuning- 
out" process, to a learned inattention. As auditory stimuli are it 
ways present, hearing is largely a background sense, and therefore, 
the impingement of the physical properties of sound cannot be avoided 
(Myklebust, 1960). As a result, the very young child before coming 
to school, at a time when he might most easily learn discrimination, 
may be encouraged by the stimulus properties of his environment to 
"tune-out", to become inattentive to appropriate auditory stimuli. 
This emphasizes the importance of the experiences in the early life 
of the child with respect to the acquisition of language, more specif- 


ically to the development of adequate auditory discrimination. 
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Besides the physiological mechanisms related to attention and 
perception, Vernon (1962:195) notes that objects perceived in a com- 
plex field and the wiletesitey and accuracy with aytich they are perceived 
appear to be related to the observer's interest in them. Moreover, 
it may be said that when a child perceives something because he is in- 
terested in certain things, it is often implied that he is both know- 
ledgeable about them and that he is eager to perceive and learn more 
about them. Perhaps the intelligence factor related to attention may 
be in "knowing" what to attend to. This would then imply a certain 
amount of learning and experience, as well as some previous knowledge. 
As Vernon (1962:157) indicates, an observer's perception may be made 
more rapid as accurate if his attention is directed towards it. As 
the attention becomes more narrowly and specifically directed and the 
amount of training and experience becomes more clearly defined, the 
improvement and the effect is likely to be greater. Thus focalization 
as mentioned by James (1890) and "awareness" and "knowing" what to at- 
tend to, as mentioned by Vernon (1962), appear to be fundamental to 
auditory discrimination. Thus one of the factors which influences the 
relationship between auditory discrimination and intelligence may be 
this factor of "knowing" what to attend to. 

Attention as such is difficult to define, but everyone is 
aware that when he wants to icsuccinte something clearly and correctly, 
he concentrates his attention upon it. In some instances, it may be 
these processes of attention and concentration influenced by interest, 
which differentiate auditory abilities in children, either enhancing 
or impeding their performance of auditory tasks and thereby influenc- 


ing or hindering progress in beginning reading. 
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Clark and Richards (1966:259), as a result of their research 
in relation to auditory discrimination and socio-economic status, re- 
ported that a most evident and relevant variable in their study was 
motivation for attending to the task. Motivation, which affects in- 
terest as well as attention and concentration, should be considered 
as a prime factor in relation to auditory discrimination and beginning 
reading. 

Jenkinson (1964) has stated in relation to reading that inter- 
est will determine not only whether an individual will learn to read 
but how well he will learn, how much he will read, and in what areas 
he will read. Jenkinson further stated that central to the function 
of interest appears to be the fact that interest directs and focuses 
the learner's attention on the task in hand and thereby mobilizes 
energy which may result in the formation of the important habit of 
concentration. If auditory discrimination is basic to the decoding 
process of reading, then Jenkinson's statement stressing the impor- 
tance of interest, attention and concentration to reading may also be 


applied to the fundamental process of auditory discrimination. 


Relationship of Cultural Environment 
to Auditory Discrimination 


Although socio-economic status will not be investigated in 
this study, the investigator realizes that the conditions under which 
children live, particularly early in life, are going to affect audi- 
tory skills in a predictable way. Socio-economic status may be con- 
sidered to be an element of the larger macrovariable of cultural en- 
vironment. Recent research studies have stressed the importance of 


the relationships that exist between language development and 


aati i aaa 6745) eat sae. ») brnriok® 
we 036 pimenose-oh08 ‘ab noksen fm | 
esw whee fisd3 at sldstyey sasvolox t be 


7 agnedis Hokdw: « nolievisoy vadeba) ae 08 _poibaean rol ¢ 
eh 6 26 Ilew 2 


2 Rh  lipisteaais ad blvae .solsexiae9a09 ‘bas ne 
gakaniged ‘bas fokssniakoerh tod Ebus ot peer ok totos? 3 


Paes 


saoael, jad gaibsex of natisisr st besega ee (set), er acai 


bsea1 oF “frsel Litw feuttvEss nk as xarlseiv. yino 10m satmiess 


; esox8 sew ot Dos bss Iliw sd dunt wo corner Lib od £ 
mohsorni edz 02 Isxiqso tsid dbersts xia “foublthae beer. 
asaubot bas eioeaty tastsint “Jane 3982 ails 9H oF 2189008 | 
oeueian, ydsreds boas bousd nt dest ada. m0 moh tng336 wh 

Lo tided tnsizogmh siz to notsemrot ait ae PDS 
gatboosb siz 03 otesd et nobieatmbasetb rotibue 31 | 


~xogmt a gntseoxte dnomaiase a! ‘goertbinat ane a 


dokdw soba enokttbnos aves sada _eesiisex Seseateneat 1 


 skbus jactte 03 gatog ats <othl at: tires nelnotsaeg 208 
9 at a 8 ai Weal 


| em od. vot auisie. ‘ghnonass-ots02 
: | ~a38 Isqwatus to olds ixavoxosm xegisl Bis, oe aan 
~ ite sonsasonmt odd Si overt minis &. 


}36 7 38! 


vehi 


47 
socio-economic status and between auditory discrimination and socio- 
economic status (Fast, 1968; Deutsch, 1964; Mortenson, 1967; and 
Moffatt, 1970). | 

Mortenson (1967:547), investigating the discrimination ability 
of 1500 children, reported that the higher the socio-economic status 
of the beginning Grade One child, the higher the performance on audi- 
tory tasks and on intelligence tests. When intelligence was held con- 
stant, the higher socio-economic child performed significantly better 
on all of the auditory discrimination tasks with the exception of aud- 


itory discrimination of vowels. Moffatt (1970:60), using the 


California Short Form Test of Mental Maturity and The Vowel and Semi- 
vowel Auditory Discrimination Test, reported a significant correlation 


of .43 between intelligence and auditory discrimination of vowels. 
While Moffatt did not make any ccmparisons between socio-economic 
status and auditory discrimination of vowels in his final study, he 
did make comparisons in a pilot study. From the small sample in a 
pilot study, Moffatt (1970) reported that the high socio-economic 
group did better than the lower socio-economic groups in Parr dis- 
crimination. At the same time, though, Moffatt (1970) reported that 
the boys in the lower socio-economic group did better in the auditory 
discrimination task than the boys in the middle socio-economic group. 
Moffatt explained these results by noting that the boys in the middle 
socio-economic group were more restless than the other children in the 
sample and, therefore, less attentive. 

Research studies, in general, have shown a positive correla- 
tion between socio-economic status and auditory discrimination 


(Edwards, 1965; Silberman, 1964; Raph, 1965; Deutsch, 1964; Clark and 
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48 
Richards, 1966; Mortenson, 1967; and Fast, 1968). Perhaps these stud- 
ies are emphasizing not only the relationship between socio-economic 
status and auditory discrimination but also the importance of the en- 
vironment of the child in relation to the acquisition of language. In 
other words, studies are stressing the importance of the interaction 
of maturation and learning in a specific environment on the language 
development of the child. Therefore, the ability to distinguish very 
subtle differences in sound which are essential to beginning reading 
may prove more difficult in some instances for one child than for an- 
other, because of an early environment which stifled or impeded the 
child's response to speech sounds. 

Raph (1965), reviewing studies of language development of low 
socio-economic status children, stresses the importance of environment 
to the development of language, in relation to experiences and motiva- 
tion in the early years in the life of the child. Because of the lack 
of stimulation in these early years Raph concluded, in speaking of the 
development of socially disadvantaged children: 

Distinctive qualities of their language and speech in-. 
clude a deficit in the auditory-vocal modality greater 
than in the visual-motor areas, a meagerness of quan- 
tity and quality of verbal expression which serves to 
depress intellectual functioning as they grow older 
and a slower rate and lower level of articulatory matur- 
ation (Raph, 1965:389). 
Other researchers have also stressed the importance of environment to 
the development of language in the life of the child (Hunt, 1964; 
Armstrong, 1961; Edwards, 1965; and Deutsch, 1964). 
In stressing this importance of environment, Deutsch (1964:278) 


commented that it is possible to have fully intact end-organs, i.e., 


to have vibrations received and transmitted by the ear, and still not 
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be able to discriminate or to understand or to recognize sounds. As 
crucial to discrimination and recognition as the intactness of the 
brain are the variables having to do with experience and exposure to 
adequate stimuli. It is only through experience which involves con- 
sistent exposure to auditory stimuli that the child comes to discrim- 
inate between sounds, to recognize words and to relate them to refer- 
ents and ultimately to use words himself. It is important for the 
child not only to be exposed consistently to auditory stimuli, but to 
be enriched with a variety of stimuli. This would aid in developing 
his ability to differentiate sounds and would facilitate the develop- 
ment of auditory discrimination. Hunt (1964) contends that the greater 
the variety of situations to which the child must accommodate his be- 
havioral structures, the more differentiated they become. 

Although the link between hearing and speech is obvious, the 
relationship is not a unitary one. The quantity and the quality of 
the speech sounds which the child hears and the circumstances under 
which the stimulation occurs will affect developmental aspects of the 
language acquisition. This stresses the importance of the nature of 
the total-environment of the child and the importance of the child's 
being called upon to respond to particular stimuli which will rein- 
force the frequency, the quantity and quality of response. Thus, the 
child learns to become attentive to appropriate stimuli in his environ- 
ment. If the child does not make sufficient progress in oral language, 


he is likely to be inadequate in the associating of sound and symbol 


in beginning reading. 
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Summary 


Research studies suggest that children entering crane One can 
be expected to manifest wide variation in adequacy of auditory discrim- 
ination. While children improve in auditory discrimination, auditory 
discrimination may not be fully acquired by some children until the 
end of Grade Three. As research has yielded contradictory findings in 
assessing the relationship between chronological age and auditory dis- 
crimination, further research is needed to determine the nature of 
growth curves. Generally, research has shown that auditory discrimi- 
nation is developmental. If development is considered as the changing 
end-product resulting from interaction of maturational and learning 
factors, further research is needed to verify developmental studies 
and to determine if there is a maturational sequence in auditory dis- 
crimination and the time to develop maximum capacity of auditory dis- 
Steck! a) 

Varying relationships, depending upon the sampling as well as 
techniques used, are reported between auditory discrimination and read- 
ing. As results of ree range from substantial correlation rela- 
tionships to no relationship at all, techniques should be examined and 
used to investigate aspects of auditory discrimination ability which 
may be important and common to success in early reading. 

From available data, it does not appear possible to draw any 
definite conclusions concerning the superiority of one sex over the 
other in relation to auditory discrimination ability. As boys and 
girls today seem to have a common "speech" environment, cultural dif- 
ferences between sexes with respect to language development have nar- 


rowed. Results of studies indicate that girls as well as boys may be 
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characterized by inadequate auditory discrimindtion and delayed lan- 
guage development and thereby have difficulty ‘iin beginning reading. 
Nevertheless, research also indicates that more boys have difficulty 
in reading. Therefore, it remains to determine what causal factors 
other than sex impede boys' progress in early reading. 

While auditory discrimination and intelligence are related to 
some degree, the relationship appears to be affected by the verbal con- 
tent of the intelligence test. As intelligence has usually been 
treated globally with respect to auditory discrimination, research is 
needed to consider individual factors thought toconstitute "intelli- 
gence" and to determine the extent to which such factors influence 
auditory discrimination in relation to beginning reading. At the time 
the child usually begins to read there appears to be a relationship be- 
tween intelligence and auditory discrimination both of which are depen- 
dent upon maturation, learning and the environment of the child. With 
respect to the development of the child, three factors - interest, 
attention and motivation - are basic to the fundamental processes of 
"awareness" and "knowing what to attend to". This ability to “attend 
to'' may reflect the influences of environment awa learning on auditory 
discrimination, intelligence and beginning reading. As there is lit- 
tle research available about the most efficient ways to teach a child 
to attend to auditory stimuli, there is need to develop systematic 
procedures to assess what appears to be inattentiveness to auditory 


stimuli. 


Relationship of Articulation of Speech 
Sounds to Auditory Discrimination 


If auditory discrimination is reflected in a child's speech, 
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52 
then it is important to consider the development of articulation of 
speech sounds. Durrell (1968:19) states that the child's phonics pro- 
gram begins with learning to speak, and "that about one-third of the 
children entering first grade need special training to bring the sounds 
in spoken words to their attention. If the child is not made aware of 
the phonemes in his speech, he may not learn to read." 

As reported by Templin (1957:53), research studies (Poole, 
1934; and Wellman, 1931) indicate substantial agreement in the approx- 
imate order of development of correct articulation of consonant sounds. 
Table 2.1 indicates the ages at which consonants are acquired natu- 
rally. Templin (1957) found that all vowels and diphthongs were artic- 
ulated correctly by 95 per cent of her sample by age six. From her 
study, Templin (1957) hypothesized that development of vowel sounds 
would also influence the discrimination and articulation of consonant 
sounds. 

Leopold (1971:135) stated, "The child learns to distinguish 
passively and actively, low vowels from high vowels, then the mid vow- 
els and eventually the breakdown of these three major levels into 
still more refined subdivisions. It also appears that a twofold dis- 
tinction is made between front, back and central vowels." 

As Olmsted (1966:531) theorized that "learning as measured by 
correct pronunciation is a function of ease of perception of sounds", 
the assumption was made that a close relationship exists between ar- 
ticulation and discrimination of speech sounds. Weiner (1967:23) con- 
cluded that a positive relationship between auditory discrimination 
and articulation is almost invariably found in studies of children be- 


low nine years of age, and seldom found above that level. However, 
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53 
even in this younger group correlation studies indicate that the de- 
gree of adequacy in auditory discrimination has only a small though 


positive relationship to proficiency of articulation (Templin, 1957). 
TABLE 2.1 


LATEST AGE AT WHICH CONSONANTS ARE ACQUIRED NATURALLY 
(Poole, 1934) 
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As early as 1938, Cole noted that the average six-year-old does 
not distinguish consistently between /g/ and /k/, /m/ and /n/, and /d/ 
and /p/. More recently in testing the articulation of Kindergarten 
children, Calfee and Venesky (1968) found that initial /b/ was mispro- 
nounced three times in "birch" and forty times in "beige". They con- 
cluded that these differences might be attributed to familiarity or 
word frequency but the /k/ errors in "coins" (3) and "cage" (33) could 
not. Thus they suggested the importance of phonetic environment, the 
ability to articulate one sound in relation to other sounds. 

This finding suggests the importance of distinguishing phonetic 
development in words from phonetic development prior to word learning. 


The former may, in part, have a physiological basis; the latter a 
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54 
physiological basis only in the sense that it supplements, or perhaps 
helps to explain, in part, the use of an abstract phonological rule 
when maturation is sufficient. A valid inference from studies just 
reviewed is that maturation of one or more physiological processes is 
not of great significance in determining the age-by-age development of 
consonants after age three. Although articulation may be considered 
developmental, there is no comparable sequence of orderly development 
apparent for phonemes. Although some sounds may be uttered by some 
children at age three, this does not necessarily mean they are mas- 
tered at age three, for some sounds that are not mastered until seven 
years of age may be uttered by many children at age three. Therefore, 
phoneme development with respect to the production of speech sounds may 
be viewed as orderly if one simply defines mastery as the age at which 
the correct production of all variants of a phoneme in all word posi- 
tion and contexts is achieved. While phoneme development with respect 
to the production of speech Jaueds involves Ror eT Test learn- 
ing, like the discrimination of speech sounds, it also involves the 


learning of phonology with all its rules. 


Relation of Phoneme Acquisition 
to Auditory Discrimination 


Every language is composed of a set of rules, a "structured 
system" which needs to be learned by both the speaker and the listener, 


Language has been defined by Carroll as: 


. . » a structured system of arbitrary vocal sounds and 
sequences of sounds which is used or can be used in in- 
terpersonal communication by an aggregation of human 
beings, and which rather exhaustively catalogs the 
things, events and processes in the human environment 


(1953:10) 


It would seem that the knowledge of phonemes and the rules of 
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sound usage would determine the way the sounds of language are used. 
Phoneme acquisition involves the learning of the acceptable phoneme 
sequences of the language that signals semantic distinctiveness. As 
Carroll (1964:13) states, "Phonemes are the building blocks out of 
which meaningful or grammatically functional forms are composed, fur- 
thermore, they provide the critical basis for differentiating among 
these forms." As this study is primarily concerned with the sound 
acquisition pike uasnyitebiic words with respect to the auditory discrim- 
ination of labial stops Gk eauiie in the immediate environment of the 
"simple" vowel, the discussion with regard to phonemic acquisition and 
distinctions will evolve around these phonemic variables of the study. 
For the child there appears to be two varieties of language-- 
one he controls actively and the other, the speech of adults, he con- 
trols only passively. 'According to the findings of phonetically 
trained observers and the summary statement of Gregoire, the child in 
the peak of the babbling period is able to produce ‘all conceivable 
sounds' (Jakobson, 1968:21)."" This babbling period of the child and 
the child's understanding of speech, without speaking, seem to prove 
that the child lacks neither the vocal-motor ability nor the acoustic 
ability, yet, in spite of this, he suddenly loses most of his sounds, 
Not only do articulations which are lacking in the child's linguistic 
environment disappear during the transition from the "pre-language 
stage" to the "first stage of genuine language", but also the many 
other sounds which are common to the child's linguistic environment. 
According to Jakobson (1968:22) and Velten (1943:281), it is only 
after a long struggle over a period of several years, that the child 


regains the sounds appropriate for the language of his environment. 
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Like Van Ginnekin (Jakobson, p. 51), who characterized the manner of 
language development of the Dutch child, it may be said that the lan- 
guage development of the English child evolves from a general human 
language to English. It appears that children pass from a wealth of 
unintentional vocalization to a selection of specific sounds for com- 
munication. That is, a child who uses only /p/ and /m/ and /a/ in 
speech will at the same time use /k/, /g/ and many other sounds in 
nonspeech (Jakobson, 1941). Jesperson remarked: 
It is strange that among an infant's sounds one can 
often detect sounds - for instance, k, g, h, and 
uvular r - which the child will find difficulty in 
producing afterwards when they occur in real words 
. . The explanation lies probably in the differ- 
ence between doing a thing in play or without a 
plan--when it is immaterial which movement (sound) 
is made--and doing the same thing with fixed inten- 
tion when this sound and this sound only is required 
(Jesperson, 1925:106). 

It would seem that with the first appearance of phonemes, 
something other than the physical ability to produce a multitude of 
speech sounds has disappeared. Instead of continuity in sound utter- 
ances there is discontinuity once the sounds are uttered with meaning. 
During this "first stage of genuine language", the child seems to 
acquire a phoneme system by proceeding, step-by-step, from the great- 
est possible phoneme distinction to smaller and smaller differentia- 
tions (Velten, 1943:282). 

Jakobson (1941) has been one of the first linguists among psy- 
chologists to distinguish the learning of phonemic contrasts from 
simply babbling. In 1941, Jakobson described the sequence in which 


phonemic contrasts seem to emerge in any language. Later, in: 1956, 


with Halle, he set forth such a sequence in terms of "distinctive 
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features." 
The "distinctive features" of an individual phoneme 
would be those aspects of the process of articulation 
and their acoustic consequences that serve to contrast 
one phoneme with others. In English speech the phoneme 
/b/ is always a stop . .. and in this respect it con- 
trasts with a phoneme such as /v/ which is a fricative. 
The /b/ phoneme is also voiced and in this respect, it 
contrasts with /p/. Jakobson, Fant, and Halle (1952) 
have proposed that any phoneme may be described as a 
bundle of concurrent distinctive features (Berko and 
Brown, 1960:525). 

Therefore, the phonological component of language as conceived 
by Jakobson and Halle (1956) makes use of a finite set of phonetic 
features. 

‘Table 2.2 is an adapted pictorial representation of Jakobson 
and Halle'’s model for the development of phoneme contrasts (Winitz, 
1969:91). From this table it may be seen that some contrasts are pre- 
requisites for other contrasts. While the serial order of sound 
acquisition appears to be stable for all children, the tempo of these 
successive acquisition is inconstant and individual. Velten (1943:282) 
reported, in reference to remarks of Gammont, that some children have 
acquired the standard phonological system of their parents' speech at 
the age of eighteen months, while others of equal mental and physical 
ability do not pronounce certain phonemes until they are six years old 
or even older. Jakobson (1968), in reporting the tempo of successive 
acquisitions, stated that while two sound acquisitions for one child 
- may follow immediately after each other, for another child these sound 
acquisitions may be separated by several months, even by several years. 
Thus, it may be that some children coming to school have acquired the 


phonological system of their mother tongue while other children may 


still exhibit childish traits. As a result of these differentiations 
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TABLE 252 


PICTORIAL REPRESENTATION OF JAKOBSON AND HALLE'S MODEL 
FOR THE DEVELOPMENT OF PHONEME CONTRASTS 


Rounded versus 
| Unrounded Velar Vowels 


Rounded versus 
Unrounded Wide Palatel Vowels 


panne te 


Rounded versus 
Unrounded Narrow Palatal Vowels 


Palatalized versus 
Nonpalatalized Consonants 


Rounded versus Unrounded 
or se ata ctal versus 


Palatal versus Palatal versus 
Velar Consonants Velar Wide Vowels 


Palatal versus 


Velopalatal versus 
Velar Narrow Vowels 


| Labial and Dental Consonants {§ 


Narrow versus Wide Vowels 


Dental versus Labial Consonants 


Nasals versus Orals 


Consonants versus Vowels 


SOURCE: Adapted from Jakobson and Halle, 1956. Cited by Winitz, 1969:91. 
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59 
in phonological acquisition, it may be that some children enter school 
with wide differentiations in auditory discrimination ability. The 
differentiations in phonological acquisition may also explain to some 
extent the difficulty experienced by some children who have acquired 
the phonological system of their mother tongue which may not be English, 
and who as yet have not acquired the phonological system of English. 

On examining Jakobson and Halle's model, Table 2.2, it may be 
seen that the first contrast that appears is the consonant versus 
vowels. This first opposition to appear is, as would be expected, the 
distinction between the two basic phonological classes. It may be 
justified on the ground that it is a more elementary problem to per- 
ceive the distinctions between one class of perceptions and another, 
than to perceive those within the same class of perceptions. 

During the first stage of language, the construction of the 
vowel system is initiated by a wide vowel and at the same time the con-. 
struction of the consonant system is initiated by a stop at the front 
of the mouth; /a/ emerges as the first vowel and the labial stop /p/ 
as the first consonant. As an accompanying feature of vowels is voic- 
ing, with the emergence of the vowel-consonant contrast the opposed 
feature of voicelessness stands out as a concomitant feature of the 
latter. However, as Velten (1943:283) noted, although many children 
use at first only voiceless oral consonants, the variation of voiced 
and voiceless sounds is by no means uncommon. The labial stops /p/ 
and /b/ combined with the /a/ sound create the model of the syllable, 
the phonemic framework for which phonemic content is now required. 
From this early stage of many children’s speech, the universal rule 


that morphemes are composed of no more than two different phonemes 


amoe- 3 aielqns oals ro notstetupas te: ae: ts 
ber tops saver ediia seabhio emoe vd basmati 
‘aygnod xsdiom areds es moreye Tsotgol pte 


es 


<dektan 9d toa yen. dose 
idektgad Ro gesave Ledtgofonods odd boxkapos joa 


‘od ‘wir Rt GSS SbdeT | tehon! Sfolial bas’ noedoslal “i : 
eyeTay Supnoenos ont, et eresadn ican? . tin 


efit :borsegxe 4d bivow en ,2t ‘389098 ‘03 ‘pol steogn> id oo . 


-ageenls Isolio Lonodgq steed: ows off m8 wt ’ 


gis aa - ay 
 =—¥8q ee meidory yrssasmels ston 8 ef 3k jesiz pauors. an = 


-teiljons bas anotsqso1sq Bi) eebio Spo ngewoad a 


= « 


dite Haganssd Lo pests omee odd akdaiv 

ofa 20 moliourtemon of3 cogavanal a6 paste sili ots 

| =nos ods omkt amae ‘eda +6 Wie fewov 9b. “ | gESEE 
jon? sila 38 gore s cc betstatnt et mesave St oa! 

\q\ .qo3e fgtak ofa bts Lswev it ai as tooo (eh pawom 9 

=5rov ef aiewov to aiuiset gntraqnenos Gigs ei f es oan ‘3 

hesoage ea seb23n02 snsngesossTewor sift to sonmgasae os dakw 4g . 


a : 
=e eeu 
| 


aids %0 gupgao2: ‘qompbaeoros 8 es 300, ‘shave serseateatov to ond: 
ea 
newbhitdo yrse dguodsie ,beton. (casieses) asatev 8a stevewol 38 


ied 
a 
= 


eae 


yi 
i 


7 -pastow o woksskaay od3 ,agnencesios non Eate-edtookow xine ent — 
rs  Ohet aqose fatdst ent. pone a6 nt ones ob sbnion eubteatov Ls 


® eG 
2 


rikaiak 


,eldeiliye sz to Iebom. ond esaer9 ‘bauas 8\ 


7 a, x vee 
: te dt : $ 
oe Fae ae : ea: 
MDs. 
' 
: 


60 
persists even after the late-distinctive phonemes such as /th/ have 
been acquired. While most children have acquired the etiier to make 
the distinction between the two basic phonological classes, some chil- 
dren have difficulty or seem to have difficulty with phonological con- 
sonantal oppositions and vowel oppositions, which might be reflected 
upon entering school in children's inability to discriminate auditorily 
cotespehe from another sound. 

After the first phonological opposition, the first consonantal 
opposition appears. These oral and nasal sounds which appear to ac- 
quire a word-differentiating value, (e.g., papa-mama), are followed by 
the opposition of labials and dentals. These two oppositions, the 
labial-nasal opposition and the labial-dental opposition form the min- 
imal consonantal system. Until this quadrangular system of consonant 
oppositions has been established, namely /p/, /t/, /m/, /n/ (Velten, 
1943, p. 282), the second vowel, which is either /i/ or /u/, does not 
appear. As priority of distinction in vowels is according to degree 
of maiden the first vowel opposition appears as the broad vowel /a/ 
becomes opposed: to a narrow one /i/. Sometimes as variant of the basic 
vowel hale ba narrower and more frontal vowel /e/ appears in the begin- 
ning which is either optional or a fluctuation of pronunciation, or 
combinatory as in a French child usually /a/ after labials and /e/ 
after dentals. Some children are not immediately able to utter a labi- 
al sound before a front vowel. Perhaps these children who have dif- 
ficulty in uttering a labial sound before a front vowel, are also the 
children re may have difficulty in discriminating words beginning 
with a labial sound followed by a front vowel. As soon as both vowels 


/a/ and /e/ become independent phonemes the child seeks to sharpen the 
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61 
opposition /e/ to a narrower /i/. With the following step of the 
child's vowel system which is either a split of the narrow vowels into 
a palatal and a velar (e.g., papa-pipi-pupu) or a third intermediate 
degree of openness /e/, the "minimal vowel system" consisting of three 
vowels is formed. 

Both minimal vowel systems are specifically characterized like 
the minimal consonant system by the existence of phonemes which conm- 
bine two distinctive qualities. In the basic vowel triangle, /u/ is 
narrow as opposed to /a/, and velar or rounded as opposed to /i/. In 
the consonant system which has /m/, /p/, and /t/, /p/ is oral in opposi- 
tion to nasal /m/ and at the same time labial in opposition to /t/. The 
general law reads that the concept of the phoneme is not identical in 
any language with that of the distinctive features; rather it is 
‘superposed ray e jis Ay 

In examining acquisitions in the child's consonant or vowel 
ee yeren which exceed those already described, according to Jakobson 
(1968), it may be seen that there is an astonishing exact correspond- 
ence earuced the temporal order of these acquisitions and the general 
law of unilateral implication. Thus, the acquisition of fricatives, 
presupposes the acquisition of stops in child language, and in the 
linguistic systems of the world, the former cannot exist unless the 
latter exists as well. Similarly, the opposition of a stop and an 
affricate in language implies the presence of the fricative of the 
same series. Likewise, the acquisition of the back consonants implies 
the acqusition of the front consonants. Therefore, in the acquisi- 
tion of the nasals and stops the velar nasal /n/ in English is replaced 
by the child with the dental /n/ and the velar stops are replaced with 


the corresponding dentals. Thus in the development of the child 
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62 
language /k/ merges with /t/ and only later does /k/ emerge as an in- 
dependent phoneme. 

The same law of unilateral implication applies to vowels. No 
opposition of two vowels of the site openness is acquired as long as 
there is lacking a corresponding opposition in the vowels of narrower 
openness. The phoneme /2/, to which are opposed /a/, as the velar 
counterpart of the same degree of openness, and /e/ as the narrow coun- 
terpart, emerges relatively late, in the language of the child. 

Jakobson (1941) and Weir (1962) both point out that the phonemic status 
of /eé/ is acquired relatively late by the English-speaking child due 
to the usually earlier acquired contrast of /a/ and /e/. No differen- 
tiation by degree of openness can arise in the round vowels so long as 
the same opposition is lacking in the unrounded vowels. Thus, the 
date /u/-/o/ cannot precede the pair /i/-/e/ and there are no children 
who have an /o/ phoneme without having acquired an /e/ phoneme. Very 
often /o/-is acquired significantly later than /e/. The existence of 
a Bo koteare vowel depends on the coexistence of both of the correspond- 
ing primary vowels. Among the last phonological acquisitions of the 
child are oppositions which are comparatively rare such as nasal vowels, 


or the liquids /1/ and /r/. 


Summary 


Research studies show that a positive relationship between 
auditory discrimination and articulation is almost invariably found 
in children below nine years ‘of age and seldom found above that level. 
Findings suggest that phoneme development is correlated with age, in 


that some sounds are produced earlier than others and that most sounds 
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63 
are correctly produced by eight years of age. Although research 
studies indicate a sequential development in articulation of speech 
sounds, no comparable sequence of orderly development is apparent for 
the auditory discrimination of speech sounds. While the sequence of 
language development as outlined by Jakobson and Halle (1956) is spec- 
ulative, and while these generalizations should be regarded as hypoth- 
eses rather than facts, it is plausible haat a developmental sequence 
similar to Jakobson and Halle's may be followed in the auditory dis- 
crimination of phonemes in the language of the child. Although other 
linguists speak of innate phonological systems and refer to suppres- 
sion of phonological rules acquired prior to "first stage of language 
development", Jakobson and Halle's conceptual framework of distinctive 
features may serve as a guide for a theoretical framework for research 
in the sequencing and ordering of phonemes in auditory discrimination 
development. As Fant has emphasized the importance of the relation- 
ship of phonemes in their environments. and the effects that one phoneme 
may have on another, research is also needed to investigate a sequence 


of development involving fine discrimination of speech sounds. 


IV. AUDITORY MEMORY SPAN 


Relationship of Auditory Memory to 
Hearing, Speech and Reading 


Before a child can develop a phonetic system by which he can 
read strange or unfamiliar words he must be able to differentiate the 
sequence of sounds as well as the spatial pattern of letters in vision 
(Monroe, 1932). Auditory impressions of words consist not only of 


sound qualities but also of the temporal distribution of sound in a 
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pattern. For some children entering school this may be difficult, as 
the sequence of sounds spoken rapidly appears to be almost simultan- | 
eous. 

In describing lack of auditory memory as the "failure to re- 
member what is heard," Gray (1922:19) believed that this lack of audi- 
tory memory resulted in the inability to remember sounds of words and 
consequently in confusion or even complete failure in reading. At 
this time Gray also commented that the small child has often a short 
concentration span and oral instruction fails to be understood or re- 
tained. Almost a decade later, Saunders (1931) stated that the addi- 
tion of one extra sound in a language pattern is great enough to throw 
the whole pattern into confusion. Vernon (1962) also considered ac- 
curate sequencing of sounds difficult for some school age children. 

Other researchers have also considered the importance of these 
factors of concentration and attention in relation to Kener ye Both 
Stauffer (1948) and later Sanstedt (1964) considered memory span spe- 
cifically asa manifestation of concentration, sustained attention and 
associability necessary for immediate reproduction. Previous to this, 
ee reported by Blankenship (1938) indicated that the subject 
must be ebae- th distribute his attention over the series of stimuli 
and concentrate his attention so that the mental processes may con- 
tinue in the direction started. Blankenship also contended that re- 
search was inconclusive as to whether memory span is a general or a 
specific ability; but that substantially different spans were secured 
according to the modality through which the impression was received. 
He stated that a general ability would operate through different sense 


organs and he quoted Smedley and Jones' findings (cited by Blankenship, 
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1938) that a combining of sense organs produced a superior memory 
span with the following order of strength of span: (1) combined aud- 
_ito-visual-articulatory, (2) audito-visual-hand-motor, (3) visual, 
(4) audito. 

In an effort to ascertain whether the memory span factor tran- 
scends to modality of the sense organ, Karlin (1942) resolved 
Blankenship's (1938) dilemma by finding that auditory memory span has 
both general intellectual and specific auditory components. Karlin 
stated that the span increased through maturation and was temporarily 
improved through instruction. Blankenship (1938) had reported coef fi- 
cients of correlation for auditory memory span and intelligence vary- 
ing from .03 to .65 for forward span and even greater coefficients for 
reverse span. Insofar as a general factor is concerned, Poling (1968) 
felt that auditory memory span was intellectual, but that it also had 
specific auditory aspects. She hypothesized that the sound impression 
was the auditory aspect of auditory memory span and the temporal dis- 
tribution was the intellectual aspect. 

With respect to the maturational factor of memory span as sug- 
gested by Karlin, Vernon (1959), in reference to findings of Piaget 
and Inhelder (1956), showed that young children do not readily per- 
ceive order, and stated that even when children have learned which 
letters belong to a word they may not remember what their order should 
be. Vernon (1959) explained that this is not necessarily peculiar to 
cases of backwardness or physical defects, but it is a feature of the 
immature type of perception which tends to occur generally in begin- 
ners and persists longer in backward than in normal readers. There- 


fore, a child of eight or nine may still have difficulty in auditory 
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66 
sequencing of sounds. 

Raymond (1955), in summarizing BEAVIBOE investigacions of mem- 
ory span, noted that the length of span for any one individual varied 
according to the materials used in the tests, and that memory span in- 
creased with chronological age and intellectual ability. Of the forty 
studies reviewed only four had considered memory span in relation to 
reading ability. From her own study Raymond (1955) concluded that 
reading achievers make significantly higher scores on memory span 
tests of related-verbal items (sentences) than on memory span tests 
of unrelated verbal items (words) and non-verbal items when the pre- 
sentation is auditory. 

Anderson (1939) used isolated speech sounds for materials to 
measure memory span. Although Anderson did not correlate the results 
of his tests with those measuring success in reading, some of his 
findings are perhaps significant and might possibly be related to 
reading and auditory perception. Among his conclusions he indicated 
that speech sounds, and especially vowel sounds, were highly desirable 
materials for a test of auditory memory span. It is interesting to 
note that the subjects for Anderson's study were students from the 
University of Wisconsin. After a semester of phonetic training, test 
results indicated that auditory memory span for vowel sounds was rel- 
atively independent of phonetic training. In the case of the conso- 
nant test, training tended to improve performance but not proportion- 
ally for all members of a group. This finding probably indicates that 
there is not only a difference in auditory memory span for vowels and 
consonants, but it may also suggest the problem of differentiating 


the auditory factors of memory and discrimination. That is, students 
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may not be able to remember because they are unable to discriminate. 
Metraux (1944) reported that the auditory memory span for vowels in- 
creases to age ten, whereas memory span for consonants increases to 
age twelve. She indicated as well that consonants might be more dif- 
ficult to distinguish and remember than vowels. 

Little attempt has been made to measure the memory spans of 
pre-school and primary children in spite of the wide variety of sub- 
jects which have been tested (Poling, 1968). Much of the research re- 
ported seems to be related to children who apparently have physical 
disabilities such as minimal cerebral dysfunction, hearing and speech 
defects or who are so-called retarded readers. For example, Orton 
(1937), referring to children with speech and reading problems arising 
from suspected organic disturbances, commented three Heeadas ago that 
it is the recall of sounds in proper temporal sequence which seems to 
be at fault. Hardy (1966) proposed that the fundamental language dis- 
ability of children with suspected or actual neurological impairment 
may be their difficulty in properly ordering acoustic events. In 
evaluating auditory perception of children with minimal or mild cere- 
bral dysfunction, Aten and Davis (1968) concluded that temporal order- 
ing difficulties and reduced attention are seen to contribute to 
psycho-linguistic problems in language learning. 

Researchers fees as Bond (1935), Rizzo (1939), and Rodgers 
(1966) have attempted to find the relationship between performance on 
auditory memory span tests of groups of achieving and groups of non- 
achieving readers. Results of studies indicated that the probability 
of holding a sequence in mind and operating upon its component parts, 


entails a general cognitive ability which measures more than auditory 
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memory span. Betts (1957:126) pointed out that memory span is a sig- 
nificant factor in readiness for beginning reading, as a short audi- 
tory memory span is reflected in an inability to master word recogni- 
tion techniques. Eagan (1970), from her review of related literature, 
concluded that if reading is being taught by a look-and-say method, 
then auditory memory span would seem to be even more important than 
other methods of teaching which might be employed. If this is so and 
if Wepman's theory of auditory perception is correct, it would seem 
then that auditory discrimination ability is fundamental to a look- 


and-say method, as well as to a phonics method of teaching reading. 


Summary 


While research suggests a positive relationship between audi- 
tory memory span and reading achievement, findings are inconclusive. 
Poling (1968) stressed the importance of evolving valid tests to de- 
termine the magnitude of memory span crucial to reading and to study 
with greater effectiveness the relationship of auditory memory span 
to reading and other factors. As much of the research reported in 
relation to auditory memory span seems to be related to children with 
apparent physical disabilities, there is need for research to deter- 
mine memory spans of normal pre-school and primary school children in 


relation to auditory discrimination and beginning reading. 
V. THEORETICAL MODEL 


The difficulty of a phonetic measurement of hearing in rela- 
tion to reading is that it necessarily involves the use of spoken lan- 


guage if precise information is to be obtained about the mechanisms 
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of auditory identification. The method of sampling, therefore, has to 
be based on speech, conform to linguistic laws and correspond to a unit 
ae auditory identification. The choice for investigation in this re- 
search was the phoneme in relation to other phonemes. Accepting the 
explanation that the smallest unchanging neurophysiological unit must 
have a larger domain, perhaps the size of a syllable (Ladefoged, 1967) 
and "that the type of sound, position of sound, voicing and environment 
of the phoneme all play a part in the discriminability of a particular 
speech sound," (Fast, 1968:121) the following theoretical model was 
developed to indicate the relative impact the environment of the 
phoneme may have in the acquisition of language, and more specifically 
in the discrimination of sounds and their relation to beginning read- 
ing. 

Underlying the model and basic to the developmental process of 
hearing with respect to the acquisition of language and its relation- 
ship to the process of reading are four levels: an acoustic-physio- 
logical level, a neuro-physiological level, a psycho-physiological 
level and a linguistic level. At the acoustic-physiological level the 
sound received causes acoustic vibrations which stimulate the basilar 
membrane to excite impulses in the nerve fibers that innervate the 
hair cells of the Organ of Corti. As the integration function is 
established, the first process involved is neurophysiological in 
nature. At this stage the reticular system which seems to be respon- 
sible for a general over-all activating function in the nervous system 
may inhibit or facilitate the auditory transmission of sensory message 
to the brain very early in the path of the transmission. Closely re- 


lated to the neuro-physiological level, is the psycho-physiological 
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70 
level. The psycho-physiological level, implying a certain amount of 
learning, experience and previous knowledge, is based on intelligence 
and related factors of attention, interest and motivation. Recogni- 
tion of the message occurs at the linguistic level and is based on 
powers of abstraction. 

Fundamental to these four basic levels is the acoustic environ- 
ment as it is only through experience involving consistent exposure to 
particular auditory stimuli that the child learns to attend to and to 
be aware of sounds,.to discriminate fine differences in speech sound, 
and to retain and to recall them. This facilitates the phonological 
development so necessary in the acquisition of language, in accuracy 
of articulation and in the process of recoding, decoding and encoding 
in reading. 

By means of a hypothetical triangle, with auditory acuity at 
its base, the sequential development and interrelationships among audi- 
tory comprehension, discrimination and memory are indicated with their 
dependence upon maturation, experience and learning. As the child in- 
learning to read relies heavily upon his ability to associate the 
sound symbol with the graphic symbol, the relationship of hearing to 
reading is shown through the process of recoding the grapheme to the 
phoneme and of decoding for meaning. By identifying the words cor- 
rectly the child is then able to comprehend and assimilate the ideas 
conveyed by the word. Underlying the process of word perception is 
the ability to discriminate auditorily differences between sounds. 

As it appears that a consonant cannot be uttered in isolation, it 
would seem that the phonemic environment of that consonant would de- 


termine to some degree the auditory discrimination of the consonant. 
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This study posed pertinent questions ard sought answers to determine 
which linguistic features of consonants and vowels enhance the phone- 
mic environment of stop and nasal sounds to aid in auditory discrim- 
ination. To appraise the model (see Figure 2.1), testing began with 
assessing the ability of the child to hear sounds within the normal 
range of acuity, followed by an assessment of ability to discriminate 
particular sequences of phonemes and ability to retain and to recall 
accurately sequences of phonemes. In addition, results of auditory 
tests were related to the word recognition and comprehension ability 
of the child to determine if auditory discrimination facilitates or 


inhibits reading ability. 


Summary 


This chapter reviewed research studies concerning the inter- 
Pe ietionaitpe of hearing and speech to beginning reading. A model was 
devised to illustrate developmental aspects and dnterparneromanine 
among auditory abilities and their relation to beginning reading 
through the sequential processes involved in the acquisition of lan- 
guage. The model was appraised by the present study. To investigate 
the ease or difficulty of perception of particular sequences of pho- 
nemes andtheir relation to other auditory abilities, as well as the 
importance of maturation and learning to their development, an audi- 
tory discrimination test was constructed. The following chapter will 


discuss the theoretical background and construction of the research 


instrument. 
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CHAPTER 3 


THEORETICAL BACKGROUND AND CONSTRUCTION 
OF THE RESEARCH INSTRUMENT 
To test the questions raised in the previous chapter concern-' 
‘ ing phonemic decision processing, an auditory discrimination test was 
constructed. This chapter reviews the theoretical background of the 
research instrument and describes the construction of test items for 


the S-N Auditory Discrimination Test. Results of the Pilot Study in 


relation to the administration, initial findings and revision of the 


S-N Auditory Discrimination Test are also discussed. 


I. THEORETICAL BACKGROUND OF THE 
S-N AUDITORY DISCRIMINATION TEST 
Few studies have been undertaken to investigate features of 

sounds which may cause difficulty to young children in discriminating 
one sound from another sound. Miller and Nicely (1955:338), in an 
attempt to determine which features of phonemes were used as cues for 
discrimination, confined their analysis to consonants in the initial 
position and did not consider vowels. From Miller and Nicely's evi- 
dence, Olmsted (1966:533) theorized that there will be more errors 
based on place of articulation than on friction or duration and more 
errors based on place of articulation, friction and duration than on 
voicing or nasality. Based on the aaaimpedian that there is a close 
relationship between articulation and discrimination of speech sounds, 
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Olmsted (1966) predicted that the most discriminable sounds are learned 
earlier than the less discriminable ones. If Olmsted's (1966:531) pre- 
diction that "learning as measured by correct pronunciation is a func- 
tion of ease of perception of sounds," it would seem that stop and 
nasal sounds which, according to Templin (1957) are articulated cor- 
rectly at an early age, should be the easiest sounds for children com- 
ing to school to discriminate auditorily. Results of recent studies 
(Cosens, 1968; Fast, 1968; Oberg, 1970; and Eagan, 1970) have indicated 
that stop and nasal sounds are among the most difficult sounds for 
children to discriminate during early school years. 

In investigating developmental aspects of auditory discrimina- 
tion in relation to reading, Fast and Cosens (1968) devised a word- 
pairs test. Examination of the sound contrasts in Cosens' study 
(1968:117) suggested that sounds articulated near the front of the 
mouth presented a problem. Furthermore, studies of Oberg (1970), 

Eagan (1970) and Cosens (1968) also revealed that not only secne ar- 
ticulated near the front of the mouth presented problems but compari- 
sons between sound contrasts articulated at the front and back of the 
mouth as well as at the center and back of the mouth presented a prob- 
lem. Cosens (1968:115) suggested the importance of transition cues 

in the auditory discrimination of sounds. Previous experiments deal- 
ing with consonant perception conducted by researchers at Haskins’ 
Laboratories (Delattre, Liberman and Cooper, 1955) have indicated that 
the transition from the consonant to the vowel is an important cue to 
the recognition of stop sounds. Rudegeair (1970) postulated that two 
etiba cine stop sounds should be more confusing in a context where 


they exhibit highly similar transition patterns than in another context 
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where their transitions are dissimilar. 

Eagan (1970), using the Fast-Cosens Auditory Discrimination 
Test examined scores on word-pair items necessitating the use of var- 
ious articulators and points of articulation. Eagan's (1970) findings 
substantiated those of previous investigators (Cosens, 1968:109 and 
Oberg, 1970:79) in that glides and laterals were among the least dif- 
ficult sound contrasts to discriminate, and stop and nasal contrasts 
involving bilabial-velar comparisons and alveolar-velar comparisons 
were among the most difficult. Eagan (1970) noted that the stops 
which created the most difficulty were voiceless stops /p/ - /k/ in 
final position and voiced stops /b/ - /g/ in final position. Eagan 
(1970:86) concluded that students experience undue difficulty when 
sound comparisons are made between front and back sounds and she hypoth- 
-esized that the further away the points of articulation are from 
each other the more difficult it is to discriminate the sounds. A1l- 
though this may be true, the fact that sometimes these comparisons are 
discriminated correctly may indicate the importance of the environment 
in which the sound is perceived. This difficulty encountered in iden- 
tifying plosives or stops in speech has been studied by Denes and 
Pinson (1968:131). In their experiment Denes and Pinson (1963) pre- 
sented a group of listeners with test syllables consisting of stops 
"centered" at a number of frequencies and a vowel. The experimenters 


reported: 


No single plosive burst was consistently heard as the 
same plosive consonant. For example, a plosive burst 
centered at one frequency was heard as a /k/ when as- 
sociated with one vowel and as a /p/ when associated 
with another vowel. In other words, the kinds of plo- 
sive consonant we hear depends not only on the 
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frequency of the plosive burst, but also on the nature 
of the following vowel (Denes and Pinson, 1968:132). 


Since it is known that the nature of the following vowel does affect 
the frequency of the burst, it is quite possible that this in turn 
affects discrimination performance. 

Although Moffatt (1970) did not conduct a study to examine 
vowel sounds specifically in relation to plosives, he did attempt to 
examine the ability of Kindergarten children to discriminate vowel 
sounds or what he termed syllable nuclei speech sounds. Contrary to 
previous thought, Moffatt (1970) reported that Kindergarten children 
have not mastered the ability to make auditory discriminations between 
all syllable nuclei speech sounds. As in studies previously mentioned 
investigating developmental aspects of consonants in relation to spe- 
cific sound features, Moffatt (1970) noted that the important factors 
in Kindergarten children's auditory discrimination ability of nuclei 
speech sounds appears to be the place of articulation, the position of 
the sound in the word, the length of the syllable nuclei speech sound, 
the location of the stress in the word and the phonological environ- 
ment of the syllable nucleus in the word being examined. Moffatt con- 
cluded that these factors may operate separately or in combination to 
affect discrimination of speech sounds. Thue. it appears that although 
distinctive features of consonant and vowel sounds are important in 
the discrimination of sounds, another important factor in discrimina- 
tion seems te be the relationship of one sound to another sound and 


the effect that these sounds have on one another. 
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Findings from recent research studies investigating the 
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auditory discrimination ability of young children suggest the progres- 
sive ability of children to make auditory discriminations of specific 
sound contrasts (Cosens, 1968; Oberg, 1970; and Eagan, 1970). An im- 
portant factor in the auditory discrimination of sounds appears to be 
the ability a child has to discriminate the same phoneme in different 
environments. The child beginning reading, who is unable to discrim- 
inate sounds in a particular environment, may have difficulty in as- 
sociating sounds with symbols. This leads to the importance of recog- 
nizing progressions that may exist in children's ability. to discrimi- 
nate sounds and to implement findings in the formal training of audi- 
tory discrimination of young children, It remains then to determine 
the environments in which stop and nasal sounds may prove difficult or 
easy for young children to discriminate. 
Relationship of Stops and Nasals to 
Syllable Nuclei in Their Environment 

As the importance of the environment of the consonant has been 
suggested in discriminating one phoneme from another, the question 
arises as to the number of significant units which may be relevant to 
the recognition of stops and nasal sounds and which thereby would aid 
in the discrimination of these phonemes. Usually recognition of speech 
is accomplished by combining acoustic, linguistic and circumstantial 
cues (Denes, 1968:146). However, when speech sounds pronounced as iso- 
lated monosyllabic words are to be recognized, it is more complicated 
as neither the context nor the situation aids the listener in the task 
of discrimination. Therefore, a word deprived of any prompting con- 


text either verbal or non-verbal can be recognized by the listener 


only through its sound shape. 
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With special reference to variance attributable to articula- 
tory characteristics of consonants, House and Fairbanks (1953:113) 
noted that the consonant environment significantly influenced acousti- 
cal measurements of the duration, fundamental frequency, and inten- 
sity of the vowel preceded and followed by the same consonan:. It was 
observed that vowels in voiced environments were in general longer in 
duration, lower in fundamental frequency and greater in relative power 
than voiceless ones. Less important consonant characteristics appeared 
to be manner of production and place of articulation. 

Previous to House and Fairbank's study (1953), Licklider and 
Miller (1951) had noted that adjacent sounds interact and that specto- 
grams of some consonants are considerably modified by the vowels that 
precede or follow them. Because of this vowel environment, consonants 
produced in the back of the mouth tend to be more affected by the posi- 
tion of the vocal cavities than consonants produced in the front of 
the mouth. Furthermore, on the acoustic level in the case of voice- 
less stop consonants, Gimson (1962) claimed that the vowel transition 
between the noise and the steady stage of the vowel may be of prime 
importance for recognition of consonant sounds. It would appear then 
that besides notable physiological differences, acoustical elements, 
which tend to merge features of units, may linguistically be treated 
separately in the recognition of consonants. Fujimura (1962) noted 
that there is no doubt that the formant transition of the adjacent 
vowels often plays an important or even dominant role in the recogni- 
tion of the individual nasal sounds. 

While the production and perception of stop consonants have 


been studied extensively, and important cues for perceptual 
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categorization of stop consonants have been determined by investiga- 
tors such as Cooper (1952), Liberman (1954), Delattre (1955) and oth- 
ers, rules formulated from results of these studies have since proven 
to be more successful in some contexts than in others. That is, the 
conclusion of investigators that formant transitions are the main cues 
_for voiced stops, and noise burst frequency for voiceless stops is 
only partially true. Ainsworth (1968), in analyzing data from a per- 
ception experiment investigating the importance of various acoustic 
features for the perception of stops in front of each of twelve 
English vowels, noted that when the voiced stop /d/ preceded a back 
vowel the formant transition appeared to be the important cue, but 
when it preceded a front vowel, the frequency of the noise burst ap- 
peared to be the most important. Ainsworth (1968) concluded the most 
important limitation appeared to be the time constant of the transi- 
tions which should be longer for velar stops than for bilabial and 
alveolar ones. Results of this study indicate that there are certain 
limitations with respect to the perception of stop consonants preced- 
ing each of the English vowels. In other words, the kind of plosive 
consonant heard depends not only on the frequency of the plosive 
burst, but also on the nature of the following vowel. 

While Peterson and Lehiste (1960:702) found the influence of 
the initial consonant upon the duration of the syllable nuclei to be 
negligible, they also found that the duration of syllable nuclei to 
be significantly affected by the nature of the following consonant. 
Contrary to what would be expected from anticipated physiological 
effort, vowels preceding nasals were considerably shorter than those 


preceding voiced fricatives and only slightly longer than those 
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preceding voiced stops. As previously stated, sounds of language may 
be distinguished from one another not only by qualitative differences 
but also by their duration. Jones (1967:53) seeds to verify this 
effect of duration upon consonants when he asserts there is no doubt 
that in some sequences the length of the vowel contributes more to the 
distinction than the qualities of the consonants do. It may be con- 
cluded that the distinction between final consonants such as /b/ - /d/ 
or /p/ - /t/ in terminal position may be strengthened by a difference 
in the length of the preceding vowel sound. That is, as the duration 
of a vowel depends on the extent of the movement of the speech organs 
from vowel position to the position of the following consonant, vowels 
preceding bilabials /b/ and /p/ are shorter than those preceding the 
alveolars /d/ and /t/. Therefore, the /I/ in "bib" is shorter in dur- 
ation than the /I/ in "bid" and the /I/ in "pip" shorter than the /I/ 
Tae pit", 

As a result of an attempt by Sharf (1964:89) to determine the 
effect whispering would have on vowel duration, the elimination of the 
physiological factor affecting vowel duration served to emphasize the 
linguistic factor. That is, with the voiced-voiceless consonant con- 
trast eliminated, the durational differential of the vowels remained 
as the primary distinguishing factor between PoneboSheSt Sharf (1964) 
concluded that while results of the study do not necessarily rule out 
physiological influences as a precipitating factor, results appear to 
support the assumption that linguistic structure is at least a perpetu- 


ating factor in producing vowel duration variations. 
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Summary 

As it has generally been assumed that greater effort is in- 
volved in the production of voiceless consonants than in the produc- 
tion of voiced consonants, vowel duration has to some extent been 
determined by the physiological effort required to produce the follow- 
ing consonant. Studies have shown that vowel duration may also be 
linguistically determined and act as an additional clue in distinguish- 
ing voiced and voiceless consonants. It may be assumed that these 
vowel duration variations which aid in the perception of consonants 
may be learned as a part of the language structure, It is possible 
that children who have not learned to use this phonemic distinction to 
discriminate words would also have difficulty with the fundamental pro- 
cess of decoding in reading. While a child may be able to decode the 
graphic symbols of the word, he may not be able to use anticipatory 
phonemic distinctions which would aid in the decoding of symbols and 
in the fusing of sounds for meaning. Thus, the overlapping of vowels 
and consonants would also suggest that an analysis of speech and an 
analysis of auditory discrimination should be based on units larger 
than the sound segment. In order to investigate the foregoing assump- 
tions that the auditory discrimination of stop and nasal sounds depends 
upon the preceding or following vowel, an auditory discrimination test 


involving stop and nasal sounds in specific vowel environments was con- 


structed. 


II. CONSTRUCTION OF THE S-N AUDITORY 
DISCRIMINATION TEST 


It has been hypothesized that the phonemic environment of the 
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consonant in relation to the immediate vowel may be the important fac- 
tor in the auditory discrimination of stop and nasal sounds. Based on 
the research and findings of studies previously haspenda in this chap- 
ter, an auditory discrimination test was constructed to determine 
whether specific phonemic elements of sounds, namely, place of articu- 
lation, manner of articulation and duration, facilitate or inhibit the 


discriminability of stop and nasal sounds. 


Criteria for the Choice of Items 

Comparatively little evidence is available concerning the de- 
velopmental aspects of auditory discrimination of speech sounds. Be- 
cause recent studies by Cosens (1968) and Oberg (1970) suggested that 
stops and nasals were difficult to discriminate by some children in 
their beginning years of school, items on the S-N Auditory Discrimina- 
tion Test were limited to stop and nasal sounds followed or preceded 
by a simple vowel. Based on the research findings of Miller and 
Nicely (1955), no items were included in the test which required dis- 
crimination between voiced or voiceless sounds or between nasal and 
non-nasal sounds. Items esey therefore, required discrimination of 
sounds in relation to place of articulation and duration. The follow- 
ing sections will discuss the major criteria for choice of test items: 

(1) position of sounds in words; 

(2) selection of sound contrasts; and 


(3) selection of word controls. 


Task Differentiation 
Position of sounds. In the construction of the S-N Auditory 


Discrimination Test consideration was given to stop and nasal sounds 
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83 
following or preceding simple vowel sounds in all conceivable combina- 
tions of sequences of sounds common to the English language. As it is 
a moot question whether the medial position for a consonant sound actu- 
ally exists, and as some linguists look at consonants simply as meth- 
ods of approaching or terminating vowel sounds, no comparisons were 
made between consonant sounds in medial position. In this study com- 
parison of stop and nasal sounds was limited to initial and final posi- 
tion. 

Sound Contrasts. As it has been hypothesized that place of 
articulation and duration act in English as additional cues in? dis- 
tinguishing voiced and voiceless consonant sounds and nasal sounds, 
test items were ensue bearing in mind the influence that a consonant 
may have on the duration of the vowel and the intrinsic duration of 
both the vowel and the consonant as determined by its phonetic quality. 

Studies by Peterson and Lehiste (1960) and House (1953) and 
Halle and Stevens (1967) of the duration of vowel sounds in American 
English have shown that vowels are longer before voiced consonants 
than before voiceless consonants. Peterson and Lehiste (1960) noted 
vowels preceding nasals areslightly longer than those preceding voiced 
stops. Duration of nasals found during the Peterson and Lehiste study 
are at variance with the measurements presented by Halle and Stevens 
(1967). Halle and Stevens jvete that the wide separation of the vocal 
folds during voiceless consonants, which is more rapid than the more 
finely adjusted smaller separation for voiced consonants, explains the 
shorter duration of vowels before voiceless consonants than before 
voiced consonants. The shorter duration of vowels before nasals than 


before voiced plosives is due to the special adjustment of the vocal 
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84 
folds which is needed to maintain vibrations during voiced plosives. 


No such adjustment is needed for voiced pasals. 

The intrinsic duration of the vowel appears to be correlated 
with tongue height and degree of aperture; a high vowel then is shorter 
than a low vowel and a tense vowel is longer than a lax vowel. Simple 
vowels can be grouped according to four degrees of length: long - /2, 
J,P/; relatively long - /e, o/; relatively short - /i, u/; and short 
/1,Eé ,9,vU/ (Peterson and Lehiste (1960), Heffner (1937), House and 
Fairbanks (1953). On the foregoing premises, in the placement of vow- 
els in the construction of the test items, consideration was given to 
tongue height and tongue position. Figure 3.1 indicates the tongue 
height and tongue position of the vowel phonemes to be used in the re- 
search instrument. As shown in Figure 3.1, the position of the tongue 
varies in two dimensions. While it may be relatively high, mid or low, 
it may be also relatively front, central or back. Therefore, the /i/ 
in "beat" is considered as a high front vowel and the /o/ in "boat" is 
referred to as a mid back vowel. 

As already mentioned, the type of consonant sounds in the 
study is limited to the voiced and voiceless stop sounds LD cd. 27 sand 
/p, t, k/ and the nasal sounds /m, n, n/. Table 3.1 shows the rela- 
tive position of stop and nasal sounds in relation to the common pho- 
nemes found in the English language. The intrinsic duration of conso- 
nants is influenced by their point of articulation. Most investigators 
agree that bilabials are longer than alveolars and velars. While 
there is some agreement concerning the labial point of articulation, 
Lehiste (1970) indicated that the relative order of the durations of 


alveolars and velars seem to vary with position or with language. 
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TABLE 3.1 


ENGLISH CONSONANT PHONEMES* 


* Gleason, 1961:24 


Tongue Position 


Front Center Back 


Tongue Height 


High 


Mid 


Low 


* eed) grapheme representation 


Figure 3.1 


English Vowel Phonemes 
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Items included in the research instrument involved the following con- 
sonant sounds: bilabial-bilabial, alveolar-alveolar, velar-velar, 
bilabial-alveolar, alveolar-velar, and bilabial-velar. While manner 
of articulation is not considered per se in this study, and while 
there are few studies concerning the relationship of the manner of ar- 
ticulation of a consonant in relation to the duration of a consonant 
sound, Lehiste (1970) noted that Falc'hun had found that after a 
stressed vowel, a nasal was shorter than a voiced plosive and a voice- 
less plosive longer than a voiced plosive. With the previous rere 
ments in mind, it is possible to hypothesize that in the final analysis 
a child may interpret the duration of a particular sound by relating 
it to the duration of the word as a whole. ees 3.2 shows the place- 
ment of the consonant sounds in relation to the simple vowel sounds 
and the comparisons to be made in this study. As indicated in Figure 
3.2 in the auditory discrimination test there are minimal word-pair 
items such as "peat-peak" containing the initial voiceless stop /p/ 
preceding the high front vowel /i/ and "keep-peep" containing the final 
voiceless beap /p/ following the high front vowel /i/. It may also be 
seen from Figure 3.2 that some sounds are omitted from the test. For 
example, as expected in English, there are no word-pair items contain- 
ing the velar nasal /j/ in initial position. 

Word controls. It has been noted by Malmberg (1963:196) that 
certain speech sounds in a word can be regarded as the cue to its 
identification. That is, when a word is long, such as “egrandfather", 
speech sounds may be lost without preventing the correct identification 
of the word. Therefore, the shorter the words the more characteristic 


the speech sounds. It was concluded then that words in the test should 
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CONSONANTS 
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Nasals 


Key: initial consonant comparison made in words, i.e. CVC 
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/ final consonant comparison made in words, i.e. CVC 


Figure 3.2 


Placement of Consonant Sounds in 
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be as short as possible. While words of two phonemes common in the 
spoken language would be best for this purpose, the choice of phonetic 
juxtapositions would not be sufficient with two phonemes. That is, to 
investigate the sound contrast /b/-/d/ preceding or following the high 
front vowel /i/ only two test items, one for each sound contrast, 
could be constructed "be-de" and "eb-ed". Therefore, it was decided 
to use three-phoneme words of the consonant-vowel-consonant type. As 
indicated in Figure 3.2, as many monosyllabic words as possible were 
constructed using juxtapositions of /p, t, k/, /b, d, g/ and /m, ny 4 / 
in the environment of simple vowels. All constructed words were 
checked for availability. Although many of the monosyllabic words 
were unfamiliar to the child, no word was included in the test which 
did not exist in the English language, having words unfamiliar to the 
child helped, to a certain extent, to eliminate the semantic factor of 
the child's discriminating word-pair items by meaning rather than by 
sound. The World Book Dictionary (1967) was used as the authority to 
verify the existence of the monosyllabic word in the English language. 
The Gage Dictionary of Canadian English, the Beginning Dictionary was 
used as the authority on pronunciation to determine whether or not 
test items containing the monosyllabic word contrasts were actual min- 
imal pairs. 

As Fast and Cosens (1968) based their word-pair test on the 
supposition that the low correlations between auditory discrimination 
and reading using the Wepman Auditory Discrimination Test might not 


discriminate between subjects with good and poor auditory discrimina- 


tion every fifth item from Form B of the Wepman Auditory Discrimination 


Test to test this supposition was included in the initial form of the 
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S-N Auditory Discrimination Test. Besides including 8 word-pair items 
from the Wepman Auditory Discrimination Test, the 15 items reported by 


Oberg (1970) as being the most difficult word-pair items for primary 


children to discriminate on the Fast-—Cosens Auditory Discrimination 


Test were also included in the initial test. The initial form of the 
S-N Auditory Discrimination Test consisted of 425 minimal word-pair 
items, 75 like word-pairs and 350 unlike word-pairs. As the test was 
constructed to determine difficulty of stop and nasal sounds in speci- 
fied environments, every monosyllabic unlike word-pair constructed was 
included in the initial form of the test. Therefore, as the test was 
long, like word-pair items were limited in the original test particu- 
larly to sound contrasts less common in the English language as in the 
word-pair item "gean-gean" which contains a /g/ preceding the high 

front vowel /i/. Table 3.2 shows the number and type of sound contrasts 
included in the test. Like Figure 3.2 it may be observed from Table 3.2 
that some stop and nasal sound contrasts in the English language are 
more common than others. Table 3.2 shows the number and type of sound 
contrasts included in the initial form of the auditory discrimination 
test. For example, the { 8]indicates that there are eight minimal word- 
pair items containing the initial voiceless bilabial stop /p/ preceding 


a high front vowel. 


Validity 
The S-N Auditory Discrimination Test was constructed by the in- 


vestigator because it was impossible to secure a standardized or non- 


standardized auditory discrimination test for the purposes of this re- 


search study. The validity of the test is dependent upon the definition 
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for auditory discrimination. All minimal word-pair items, therefore, 
required hearing fine differentiations of stop or nasal sounds. As 
stop and nasal sounds are considered to be middle frequency tones hav- 
ing between 1400 and 3200 double vibrations per second, test items re- 
quired hearing the differences between a pair of phonemes within the 
same frequency level as well as within the environment of the same 
vowel sound. In using these speech sounds, the test also included 
varying degrees of discrimination from gross to fine. Choice of test 
items was also based on research evidence of Miller and Nicely (1955), 


Cosens (1968) and Oberg (1970). 
III. THE PILOT STUDY 


The initial form of the research instrument was administered 
to 12 children from a private Kindergarten class in the city of 
Edmonton. To avoid the practice and learning effect that might pos- 
sibly occur during the administration of a long test, the test was 
divided into nine subtests, eight subtests containing 50 items and one 
test containing 25 items. As the nine subtests were administered indi- 
vidually by the investigator to each child in rotating order, no 2 
children were administered the test in the same sequence. Owing to 
illness, 3 children in the pilot study were unable to complete the 
test within the testing period. Therefore, the interpretation of 
test results was based on total scores of only 9 children. 

Results of this initial administration of the auditory sub- 
tests enabled the investigator to make necessary refinements in the 
administration and scoring procedures of the tests, to apply and to 


examine the statistical analysis of the test, to determine by 
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statistical analysis which items discriminated between subjects with 
good auditory discrimination and those with poor auditory discrimina- 
tion, and to refine and shorten the auditory discrimination test by 
deleting word-pair items. 

To obtain objective means for evaluating the auditory test, 
results of the pilot study were subjected to a Test Item Analysis com- 
puter program processed by ee es of Educational Research Ser- 
vices at the University of Alberta. Results of this program yielded a 
difficulty index, a biserial correlation and a reliability index. The 
difficulty index and the biserial correlation were used as criteria to 
determine whether or not an item should remain in the revised test. 

The difficulty index indicated the proportion of subjects who 
made a correct response to a particular item. As the study was attempt- 
ing to determine types of Pek ete contrasts children find difficult 
to discriminate, no basal level was set to eliminate difficult items. 
To eliminate easy test items as well as to shorten the test, an attempt 
was made to remove all items with difficulty indexes of .88 or more. 
From Table 3.3 it may be seen that 160 items fell outside this diffi- 
culty range. The majority of items within the difficulty range .88 to 
1.0 were like word-pair items and word-pair items containing phonemic 
contrasts in initial position. Items which fell within the desired 
difficulty index range .00 to .88 were screened according to their 
biserial correlation. The biserial correlation, an index of item va~ 
lidity, gave the correlation of the test item with the total test. 
Forty-four items with no correlations or minus biserial correlations 
were eliminated from the final version of the test. As a result of 


these two criteria, the level of difficulty and the biserial 
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93 
correlation, 204 word-pair items were to be omitted from the auditory 
test. However, some eliminated word-pair items were retained in the 
revised test, as it was considered desirable to have each phonemic con- 
trast represented. Twenty-nine minimal word-pair items retained in 


the revised test were, therefore, relatively easy. 


TABLE 3.3 


DISTRIBUTION OF TEST ITEMS ACCORDING 
TO DIFFICULTY INDEXES 


Number of Difficulty Indexes From: 
-00 pA ged, 0935., ¥409" . 555) O60. 777 oes 999 
to to to to to to to to to to 
wl 4224. 2332. .443 «594 <665 3776 2887" 2995 4.000 


Initial 

Form 3 2 7 tS 2/7 46 69 96 104 56 
Revised | 

Form 3 2 5 12 20 42 54 83 29 0 


The revised form of the S-N Auditory Discrimination Test con- 
sisted of 250 items, 61 like word-pairs and 189 unlike word-pairs. 
Table 3.4 gives an analysis of sound contrasts contained in word-pair 
items in the revised form of the test. While items in the initial test 
were arranged in random order, some items in the final test were re- 
tained in the order designed randomly in the initial test. Items from 
the last four tests were brought forward systematically to replace 
eliminated word-pairs in the first test and subsequent tests. The 
final test consisting of five subtests containing 50 word-pair items 
is included with directions for administration in Appendix B. Word- 


pair items arranged according to sound contrasts examined are also 
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included in Appendix B. The original form of the test may be found in 
Appendix A. Word-pair items deleted from the initial test are desig- 


nated by asterisks. 


SUMMARY 


This chapter reviewed the theoretical background and construc- 
tion of the S-N Auditory Discrimination Test. The results of the ini- 
tial form of the SNADT administered during the Pilot Study were subjec- 
ted to a Test Item Analysis computer program. Interpretation of the 
item analysis yielded two criteria: a difficulty index and a biserial 
correlation which were used to retain or eliminate test items for the 
final form of the research instrument. The revised form of the SNADT 
was used to appraise the auditory discrimination ability of the sub- 


jects in the test sample. 
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CHAPTER 4 
THE DESIGN OF THE RESEARCH 


This chapter contains a description of the experimental design 
of the study. A brief overview of the research design is followed by 
a review of the testing instruments utilized in the study. An account 
of the statistical treatment of the data precedes a description of the 


characteristics of the sample in the study. 
I. DESIGN OF THE STUDY 


The present study was designed as a longitudinal study to in- 
vestigate developmental aspects of auditory discrimination in relation 
to achievement in beginning reading. To appraise specific segments of 
auditory discrimination, the S-N Auditory Discrimination Test, the re- 
search instrument, was constructed. The details of the test with re- 
spect to construction of word-pair test items, initial findings and 
revision were discussed in the preceding chapter. As research studies 
indicate the impossibility of investigating auditory discrimination 
ability of young children in isolation from the total process of audi- 
tory perception, it was considered important to assess auditory acuity 
and auditory memory span over the same period of time. All auditory 
tests were administered individually to children in the study during 
their final month in Kindergarten and their third month in Grade One. 
During the children's sixth month in Grade One, reading achievement 
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97 
was assessed by means of a group silent reading test and individual 
oral reading tests. Intelligence tests were administered to children 
during their third month in Grade One. Table 4.1 summarizes tests ad- 


ministered and time of administration. 


TABLE 4.1 


SUMMARY OF TESTS ADMINISTERED AND TIME OF ADMINISTRATION 


Time of Administration 


Test Administered K. Grade One Grade One 
(third month) (sixth month) 


Audiometric Test Maico Fl * x 


S-N Auditory Discrimination Test * * 
Auditory Memory Span for Letters * x 
Auditory Memory Span for Syllables * * 


California Short-Form Test of 


Mental Maturity 
Slosson Oral Reading Test 
Neale Analysis of Reading Ability 
Gates—MacGinitie Reading Test 


The following variables were also considered to be important 
factors to investigate, as research studies have reported inconsistent 
correlations between these variables and auditory discrimination: 

(a) Sex 

(b) Chronological age 


(c) Language environment in the home 
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98 
(d) Number of Siblings in the family 


(e) Position of child in the family.. 
II. INSTRUMENTATION 


The auditory tests and the standardized intelligence and read- 
ing tests used in the study are described in the following section. 
Reasons for the use of these tests are given and methods of administra- 


tion and scoring are indicated. 


Auditory Tests 
Auditory acuity. As auditory acuity appears to be basic to 


auditory perception of speech sounds and as scientific investigations 
(Poling, 1968) have indicated that an individual audiometric test is 
the most valid and reliable test of auditory acuity, individual audio- 
metric tests were administered to determine the hearing efficiency of 
the 100 subjects in the test sample and to investigate the degree of 
relationship between auditory acuity and auditory discrimination in 
relation to beginning reading. 

The Maico Fl, an instrument of high scientific accuracy, was 
used by the investigator or a trained assistant to measure hearing 
acuity. Acuity was tested at all frequencies ranging from 250 cycles 
to 8000 cycles per second and for each ear, since it is known that 
young subjects often show loss at low or high frequencies and not at 
other frequencies, or loss in one ear and not the other ear. 

For the administration of this test, the child was seated with 
his back to the examiner and asked to indicate whether or not he could 


hear the pure-tone sound by raising or lowering his hand. To insure 
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99 
that the child knew how to indicate his responses and was attending to 
the right stimulus, practice was provided at various levels of inten- 
sity. Actual recording on the audiogram was started beginning at the 
1000 frequency level. Each frequency was tested by first increasing 
the intensity until the subjects could hear the sounds and then de- 
creasing the sound until the subject could no longer hear it again. 
The audiogram of each child's performance on the test provided data 
concerning hearing acuity for left and right ears. 

Although Newby (1964) and Oberg (1970) found that it was nec- 
essary to spend more than one session when attempting to achieve pure- 
tone threshold measurements on young children, the present investiga- 
tor did not have this difficulty. In a few instances, young subjects 
were retested when the examiner had doubts concerning the validity of 
the audiometric test results. That is, if the audiogram indicated a 
serious decibel loss, the child was retested. The ease with which 
children handled the earphones and responded to the acuity test was 
perhaps due in part to the fact that the Kindergarten children were 
administered auditory sweep tests by the school nurse prior to and dur- 
ing the present investigation. Furthermore, ir. one school 35 Kinder- 
garten children involved in the present study had been tested using 
the Zenith Za-4T Verbal Auditory Screening for Children. At that time 
the investigator (Eagan, 1970) reported 15 of the children tested had 
been referred for further testing by a more qualified person. As a 
result of Eagan's referrals, one child was found to be partially deaf 
and the other children's problems were overcome by syringing the ears. 
While previous to the present study some children's hearing problems 


had been remedied, during the present investigation the previously 
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mentioned child with the severe hearing problem was identified using a 
pure-tone audiometer. 

On the basis of the new Audiometric Standard Zero Reference as 
indicated by the International Standard Organization (Broderick and 
Kranz, 1965:570-571), subjects in previous studies who had losses of 
25 decibels at two or more frequencies or 30 decibel loss at any single 
frequency were eliminated from the study. While audiograms indicate 
hearing level by decibel loss, in this study the investigator empha- 
sized the importance of research studies which seem to indicate that 
lowered acuity in the young child improves with age. Furthermore, it 
is also possible that hearing loss may not have interfered with the 
acquisition of language and that audiograms of young children become 
more accurate = the child learns to "attend" to the proper stimulus. 
Based on the assumptions that lowered acuity bee improve with age as 
hearing matures or may be compensated for as Tels oa occurs, all Kin- 
dergarten subjects were retained in the present study and retested in 


Grade One. 


Auditory Discrimination 


Auditory discrimination ability was appraised by means of the 
research instrument, the S-N Auditory Discrimination Test. The con- 
struction and revision of the SNADT were discussed in the preceding 


chapter, Chapter 3. 


S-N Auditory Discrimination Test. Prior to the testing period, 


the SNADT was recorded in a sound proof room by a native Albertan man 
from the audio-visual department at the University of Alberta as the 


speaker. In making the recording, the speed was set at re Oe: ey 
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one second interval was left between words, and an interval of three 
seconds was left between word-pairs to enable children to respond with- 
in a sufficient time limit. 

Auditory discrimination subtests were administered individually 
by the investigator and trained assistants to subjects in the study 
during their final month in Kindergarten and again six months later in 
Grade One. In administering the tests a Sony tape-recorder -- TC 105 
-- was used to provide consistency of presentation to all subjects. 
Tone control was kept constant but volume was regulated according to 
size and acoustics of the room in which the test was administered. 

Administration of the SNADT was similar to that of the Wepman 
Auditory Discrimination Test. Unlike the Wepman, the examinee was 
seated facing the examiner. The examinee listened to the word-pair 
items presented on the tape-recorder and responded verbally as to 
whether the words were alike or different. A verbal response was 
decided upon in an attempt to eliminate a factor of inattentiveness 
which might occur in a passive response such as raising or lowering 
the hand. To ensure the child's understanding of the testing proce- 
dure and to ascertain the child's knowledge of alike or different 
sounds, the subjects were given some general practice before the play- 
ing of the tape recording. Three practice word-pair items were pre- 
sented to the child at the beginning of the tape recording to allow 
the child to become accustomed to the volume and tone of the recording, 
to facilitate administration of the test by having the child become 
familiar with the time intervals between word-pair items and to make 
certain the child understood what was required of him. All responses 


which indicated the child's expression of alike or different were 
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accepted. To eliminate the factor of practise or learning on results 
of tests, the five subtests, containing 50 items each, were adminis- 
tered individually in random order. Generally, to avoid factors of 
fatigue and inattentiveness, the child was not required to complete 
two subtests in succession. A copy of the revised test with directions 


for administering and scoring may be found in Appendix B. 


Auditory Memory Span 


In an attempt to isolate the auditory discrimination variable 
from other auditory variables, auditory memory span was tested. As 
there were no adequately standardized auditory memory span tests for 
word elements available, auditory memory span was measured by two non- 
standardized auditory memory = tests: 

(a) an auditory memory span test for letters 

(b) an auditory memory span test for syllables 
Both auditory memory span tests were administered individually to all 
subjects during their last month in Kindergarten and six months later 


in Grade One. 


Auditory Memory Span Test for Letters. The auditory memory 


span test for letters was constructed by the investigator and validated 


by comparing it with the digit-span test used in the Wechsler Intelli- 


gence Scale for Children. The test was an adaptation of the digit- 


span subtest of the Wechsler Intelligence Scale for Children. It was 


based on stops and nasals and was divided into levels similar to the 
digit-span test used in the Wechsler Intelligence Scale for Children. 
The stop and nasal sounds were numbered accordingly, /p,t,k/;/b,d,g/; 


m,n,n/ one to nine, and the corresponding number was replaced with the 
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designated letter. For example, the digit span item 2-8-6 was substi- 
tuted by the letter span item T-N-G. Two letters of the alphabet were 
needed to represent the nasal /p/. Therefore, the letter "c" was sub- 
stituted because it was the first consonant representing a sound of 
the alphabet not already used in the test. All letters presented were 
administered by name. Hence, for each letter, there was a C-V type 
sound (e.g. /ti/, /ns/, /5i/). The sounds were said at one second in- 
tervals and the child was required to repeat the sounds in sequence. 
Two attempts were allowed at each level pif the firet tem ina series 
was correctly repeated, the second item was not administered. The test 
was discontinued when the subject failed two of the items in the same 
series. As for the Wechsler Intelligence Scale for Children, two 
scores were obtained, one for letters forward, and one for letters 
backward. The score was dependent upon the number of letters in the 
series. The Ps number of letters correctly produced on each se- 
ries was added to give a total memory span for letters score. A copy 


of the Auditory Memory Span Test for Letters with directions for admin- 


istering and scoring may be found in Appendix C. 

Auditory Memory Span Test for Syllables. To isolate further 
auditory discrimination as a factor, a second test of auditory memory 
Span constructed by Poling (1968), with minor revisions by the inves- 
tigator, was administered to the subjects in the test sample. 

Poling (1968) in her Auditory Memory Span Test attempted to 
involve sounds which were as dissimilar as possible. The test was val- 
idated by comparing it with the Stanford-Binet memory-for-digits sub- 
test. Poling's test differed in two respects from the Stanford-Binet 


digit subtest, in that the syllable was the basic element rather than 
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the digit and the levels increased from one to seven syllables rather 
than from two to eight digits. As in the Binet, each new level in- 
volved an increase of one element and three trials were presented at 
each interval. The score was the largest number of elements for which 
one of the three trial items was repeated correctly. 

The test is composed of commonly used syllables from the 
Thorndike first thousand word list. In constructing the test, Poling 
considered the normal juxtaposition of sounds and syllables in the 
English language. Therefore, although the nonsense word was new, it 
was composed of known syllables and other sound elements which encour- 
aged blending (Poling, 1968; Reynolds, 1953; Ewers, 1950). It was 
thus assumed that the hearing of actual syllables arranged into non- 
sense words is equivalent to the hearing of familiar sound elements 
arranged in unfamiliar words. This assumption was based on findings 
of Rossignol (1948) which indicated that audition is more important to 
the repeating of unfamiliar words than of familiar words. 

As this present study was concerned with the environment of 
consonants, specifically stop and nasal sounds, in relation to simple 
vowel sounds, three items on Poling's auditory memory span test were 
revised. That is, when a single vowel was contained in the nonsense 
word as a single syllable, a consonant was placed either before or 
after the vowel. Therefore, using the consonant letters of the alpha- 
bet sequentially, three new syllables were formed 'ba’, 'id', and ‘fe’. 
As the syllable 'cial' could be two syllables, it was revised and re- 


tained as 'cal'. 


The pattern for the format, administration and scoring of the 


Poling Auditory Memory Span Test and the criterion for its evaluation 
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were derived from the memory-for-digits subtests from the 1937 revi- 
sion of the Stanford-Binet Tests of Intelligence. In scoring test 
items Poling overlooked a failure to discriminate between the sound 
represented and a sound within the same frequency level. That is, if 
a child responded to the item "sut" as "sud", it was not recorded as 
an error because /t/ and /d/ were considered as middle frequency 
sounds. In the present study, an error was counted as such. Two 
scores were obtained from this test. One score was based on the larg- 
est number of elements for which one of three trial elements was re- 
peated correctly, and the other score on the total number of nonsense 
words repeated correctly by the subject. A copy of the test with 
directions for administering and scoring may be found in Appendix C. 

Results of both auditory memory span tests were recorded on 
test forms designed for this purpose. Scores from both tests were 
added for a total auditory memory span score. Data collected were 
used to determine development of auditory memory span over a six month 
period. Correlations were computed to examine the relationship between 
auditory memory span and auditory discrimination as well as between 


auditory-memory span and other variables in the study. 


Reading Tests 


To determine the relationship between auditory discrimination 
ability of children entering Grade One and beginning reading achieve- 
ment, it was necessary and important to administer appropriate reading 
tests. Two commonly recognized aspects of reading were measured, oral 
reading and silent reading. All reading tests were administered to 


Grade One subjects during the month of March, 1971. Copies of all 
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reading tests may be found in Appendix C. 


Oral Reading 


Slosson Oral Reading Test. Fundamental to the reading process 


and basic to beginning reading particularly is the ability to associ- 
ate sounds with symbols and the ability to recognize the word. Assess- 
ment of ability to recognize words presented out of context was ob- 
tained through the administration of the Slosson Oral Reading Test. 
While the test is mentioned in Buros (1965) there are no comments con- 
cerning reliability and validity. A reliability coefficient of .99 
(test-retest interval of one week) was reported by Slosson (1963), 
thereby indicating that this test could be used at frequent intervals 
to measure a child's progress in reading "provided no specific coach- 
ing with these particular words had been given." 

The Slosson Oral Reading Test, which was administered individ- 
ually to subjects, consists of word lists arranged in ten levels of 
increasing difficulty. Each level represents a grade level from pri- 
mary grade through grade eight and high school. Performance was eval- 
uated in terms of a Grade Level. At the first two levels most of the 
words were sight words to Grade One children. At the third level, it 
became increasingly necessary to use some form of phonics or struc- 
tural analysis. Because results of this test seemed dependent upon 
sight vocabulary and because the words have been taken from standard- 
ized school readers, data collected were used to investigate the rela- 
tionship between word recognitior on this test and reading programs 
used in the school. Correlations were also calculated to determine 
relationships between word recognition and auditory discrimination in 


this study. 
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Neale Analysis of Reading Ability. The Neale Analysis of 
Reading Ability was administered to provide an objective measure of 
growth in oral reading at the first grade level. Test results pro- 
vided part scores for word accuracy and comprehension aspects of oral 
reading desirable for this investigation. 

The Neale Analysis of Reading Ability is a test of individual 
oral reading rate, accuracy and comprehension standardized for British 
children. Buros (1965:844) quotes that the tests have been carefully 
standardized and shown to have good reliability. Validity for the 
test was high but no explanation is given as to why scores for rates, 
accuracy and comprehension were separately validated. 

As it is doubtful th deutie measures of reading rate are of any 
particular significance for children beginning to read, this individ- 
ual oral reading test was especially useful for children in this study, 
because it was possible to obtain an accuracy score and a comprehen- 
sion score without penalizing subjects for rate of reading. -Besides, 
it was also not only possible to equate a raw score of one point to a 
Seeding (anes but a score of even less than this could be extrapolated, 

The test material consists of six passages of prose graded in 
festern and in difficulty of vocabulary and sentence structure. Each 
passage is illustrated to provide motivation and interest before read- 
ing. As this test was specifically administered for the purpose of 
obtaining information regarding accuracy of word recognition when con- 
text was involved and comprehension of material read orally, subjects 
in this study were required to read each passage aloud and were scored 
for accuracy. While the subject was allowed and encouraged to attack 


words, only a limited time was permitted before the examiner was 
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required to supply the word and record a refusal. Paragraphs up to a 
"ceiling" of 16 or more errors were read orally by each subject. After 
each passage the subject responded to comprehension questions which 
were entirely recall. In some instances comprehension questions ap- 
peared to be answered correctly because of the assistance the child 
received with recognition of words when reading the paragraph orally. 

Publishers' directions were followed in computing individual 
word accuracy scores and comprehension scores for each reader level 
and total scores were compared with test norms to determine individual 
reading ages of the subjects for word accuracy and comprehension. 
Statistical procedures were used to examine the relationship between 
oral ee performance and auditory discrimination and to determine 
the relationship between oral reading and other variables in the 


study. 


Silent Reading 
-Gates-MacGinitie Reading Test Primary A Form I. A silent read- 


ing test which would yield part Be arae representing at least word rec- 
peat ou and comprehension aspects was also needed to ascertain the 
Pelationship that might exist between auditory discrimination and one 
or pork of these aspects of silent ss ophirey tty The Gates-MacGinitie 
mending Test Primary A Form 1 was, rherotares administered to small 
groups oF Grade One Bee iects 

The Gates-MacGinitie Reading Test consists of a Vocabulary 
Test which samples the child's ability to recognize or analyze iso- 


lated words and a Comprehension Test which measures the child's abil- 


ity to read and understand whole sentences and paragraphs. 
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The Vocabulary Test consists of 48 exercises each of which con- 
tains four printed words and a picture illustrating the meaning of one 
of the words. In response to test items the child was required to 
circle the word that best corresponded to the picture. As the test 
progressed the exercises gradually became less easy and less common, 
and words presented in the exercises became more similar in details 
and general appearance. 

The Comprehension Test contains 34 passages of increasing 
length and difficulty. Each passage is accompanied by a panel of four 
pictures. The child responds to the question in the passage by mark- 
ing the picture that best illustrates the meaning of the passage. 
Criticism, which could be made of both subtests as well as of other 
silent reading tests at the first grade level, is that it is rela- 
tively easy to score at low-first grade level through guessing alone. 

Directions in the Teacher's Manual were followed in dadeniye 
tering the test. Although the test is not a speed test, norms for the 
test applied only if time allowances for both subtests were followed 
exactly. 

The Vocabulary Test was given first, as suggested, followed by 
a suitable rest period before beginning the Comprehension Test. Raw 
scores were obtained and converted into grade scores for purposes of 


statistical computations to be used in the interpretation and analysis 


of data. 


Intelligence 


In reviewing related literature pertinent to this study, the 


investigator stated that the factor of intelligence in relation to 


“eal 4 vj 
Jaen debee 20 dota esetovens 88 To edePehes” 42emM consi 
no 46! gathnsem St" gabse toute vais tb fb 
os) bev iupet esw bli sd3 ama3t dead 24 
jest ots eh voto tq: odd. OS" ‘peboonsaiias weuiaiene 
_fomino5 eaot bas: yess east Pren yiibibst asetorexe anaes 
elisisb mri ee 4% Our anacsd. asatsiexa off) at bs 3 


. 


. 
eee 


ginteasioni to ssyseasq ae akageeel seat satetongon ae 
x01 I6 wieee s yd bolsts.qmoo95 ett casi fost vabuodttab 't 
—Iren yd sgs2esq oni at noitesup aft tant abnogest bLEHS ont 


he eens ef3 20 antasem sda cosa auth seod TSH + 


4sdto to es [isw es atesidde digg to ois 6d blues eiparep cate 
-slox ar 31 38H3 ei ¢ LOS Shaya. Sent odd te 2 tes a : ti : 


“a | 
.snols anieasug dguoxds fevel oberg. sexit-wot a6 eros = wie 


~etnimbs ni bswollot e1tsw fesaslt e'xenossTt oid ft —n 
guts 


eft iot emrod 3e93 heeds s ton at ee8 pet aguonsta el 


‘pemaattng stow eiesadue Asod 162 sooapwolis amt? u on’ 


Se 


yd bewolLot _buaeeggue 2B jem? rovigiene seat x : 


ants i arHaee, bottom test eldstiua 8 
. > weed Bak: 


wud | .3e0T notebadex¢mod pes an 


to ances toi eex008 9bsits ost bosrsva00 bas bomtsado exew 
eo Bed Hootie 
Isoiaebia: 


etayisas bas roksesedoant ons ni bee a ot enokgsaugmos ps 
a mu v7 


ont eybude ais o3 anbatszg etut6%9 seid spleen es 9082 
o3 aortsLot ar» alee 0 ‘apa oda sens amin «1 


Pd 


@ 


110 
auditory discrimination and reading has usually been treated globally. 
Therefore, it would be more productive to consider individual factors 
thought to constitute "intelligence" and try to determine the extent to 
which such factors influence auditory discrimination and béginning 
reading achievement. 

| California Short-Form Test of Mental Maturity Level 1... On the 
basis of the previous statement, the California Short-Form Test of Men- 
tal Maturity was selected and administered to the subjects in the test 
sample during the third month in Grade One. Level 1 of the test was 
selected as it was recommended for testing mature first-grade pupils 
who had experienced a Kindergarten program of a more formal nature. 
Furthermore, me test itself mas one of the few asi tests of intelli- 
gence which provided both a a ee and a non-language score at the 
Grade One level. Besides, the availability of part scores which 
ee mental development in terms of four statistically-derived 


factors: logical reasoning, numerical reasoning, verbal concepts and 


memory, was particularly advantageous to this study. By correlating 


# 


eee discrimination ability to various aspects of intelligence 
rather than to just a gross score, it would be possible to investigate 
specific relationships of intelligence to auditory discrimination and 
reading. 

Instructions for the administration of the test as outlined in 
the Examiner's Manual were followed. The test was administered by the 
investigator to small groups of children in a single testing session. 
The seven timed units of the test were presented in the same order as 
they appeared in the test booklet. A short break, as recommended, was 


given between the Non-Language and Language Sections of the test. One 
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1tL 
of the limitations of this test, particularly in reference to this 
study, was the demands placed on the auditory ability of the child 
with respect to the oral presentation of tests. Another limitation 
as cited in Buros (1959) is the lack of concrete evidence as to the 
meaning and practical usefulness of the "factors." However, there is 
"sufficient research available to warrant the use of separate language 
and non-language scores from the test (Buros, 1959)." 

One advantage of the test, then, was the obtaining of a sep- 
arate mental age and intelligence quotient for the HaiPuate and Non- 
Language Sections. In addition to this a total mental age and total 
intelligence quotient were obtained. Results of the tests were ana- 
lyzed and correlations between intelligence and auditory discrimination 
were examined. In addition, the relationship between intelligence and 
reading achievement was investigated. A copy of the California Short- 
Form Test of Mental Maturity may be found in Appendix C. 

Data'collected from the administration of auditory tests, in- 
telligence vebea and reading tests as well as pertinent data collected 
from the cumulative record cards were recorded and analyzed by a vari- 


ety of statistical techniques. 
III. TREATMENT OF THE DATA 


In order to examine the hypotheses set forth previously, the 
following statistical procedures were undertaken. Computing programs 
prepared by the Division of Educational Research Services at the Uni- 


versity of Alberta were used for all analyses. 
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Item Analysis 

Three item analyses were carried out in the Eudes for the 
Pilot Study and two for the main investigation. The main objective of 
the item analysis in the Pilot Study was to obtain difficulty indexes 
and biserial correlations of test items to refine the research instru- 
ment, the S-N Auditory Discrimination Test. 

In the main investigation two item analyses were carried out 
after testing in Kindergarten and later in Grade One. In addition to 
establishing the reliability and validity of the SNADT, the difficulty 
indexes of both item analyses provided information to compare perfor- 
mance and possible development of students in Kindergarten and Grade 
One with respect to discrimination of sound contrasts contained in 


test items. 


Pearson Product-Moment Coefficient of Correlation 

A variety of correlation coefficients were calculated to deter- 
mine if a linear relationship existed between auditory discrimination 
and related auditory variables of acuity and memory span. Corel oeen 
eee erereaes were also calculated between auditory discrimination and 
reading achievement as well as between auditory discrimination and the 
following variables: chronological age, sex, intelligence and lan- 


guage environment. 


Two-Way Analysis of Variance 


A two-way analysis of variance was used to test whether there 
was any significant interaction between oral and silent reading and 


any significant main effect due to auditory discrimination on oral and 


silent reading. 
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t-tests for the Significance of Differences Between Means 


To investigate the significance of differences between means 
two types of t-test programs were used. The first involved a corre- 
lated t-test for the significance of differences between the perfor- 
mance of the total group on auditory acuity, discrimination and memory 
span in Kindergarten as compared to the performance of the group in 
Grade One. The second involved a t-test for the significance of dif- 
ference between the mean scores of high ana low discriminators. Welch 


approximations were used as heterogeneous variances were observed. 


IV. CHARACTERISTICS OF THE SAMPLE 


Population and Sample 


As the study was designed to investigate the auditory discrim- 
ination ability of young children and to determine the effect auditory 
discrimination ability might have on initial reading achievement, the 
ae required children wao would be entering Grade One without having 
had formal instruction in reading. The Edmonton Separate School Board 
was approached to aid in determining the Kindergarten children who 
would be considered eligible for the test sample. Although there were 
many private Kindergarten classes in Edmonton, they were not affili- 
ated in any way with the Edmonton Separate School Board. This sampling 
of the total population of Kindergarten children was, therefore, elim- 
inated from the study. At the time of this study, there were only six 
Kindergarten classes in Edmonton under the jurisdiction of the Edmonton 
Separate School Board. These six classes were in three schools situ- 
ated in different areas of Jasper Place. Children were admitted to 


any of these classes upon the request of parents who paid a nominal reo. 
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Previous to 1964, Jasper Place was an organized town in an 
urban area on the outskirts of Edmonton. At the time of amalgamation 
with the city of Edmonton, Kindergarten classes which were being con- 
ducted in the Jasper Place schools under the auspices of the chil- 
dren's parents were permitted to continue within the schools. It may 
be concluded, then, that the sample for this study included all Kinder- 
garten children in classes partially subsidized by the Edmonton 
Separate School Board. 

The initial investigation beginning at the end of May, 1970 
included 114 children, 58 boys and 56 girls enrolled in six Kindergar- 
ten classes. During the intervening six months from the end of Kin- 
dergarten to the middle of Grade One, the sample of the study decreased 
-from 114 children to 100 children, a decrease of 14 subjects. These 
14 children, having moved oustide the city limits to other towns, prov- 
inces or countries, were dropped from the study. 

From Table 4.2 it may be noted that two Kindergarten classes 
mere pilingual French classes. Instruction in both of these classes 
was, for the most —_ in French. Although 31 children, approximately 
27 per cent of the initial test sample, were enrolled in bilingual 
classes in Kindergarten only 15 children remained in bilingual classes 
in Grade One. 

Subjects attending Kindergarten classes did not necessarily 
live in the neighborhood in which the three schools were located. 

Upon entrance to Grade One, subjects in the study were required to 
register in specified school systems within the neighborhood or school 
districts in which they were living. As a result, 85 of the total sam- 


ple of 100 children registered for Grade One in 10 elementary schools 
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in the Edmonton Separate School System and were placed within 17 dif- 
ferent classrooms. The remaining 15 children registered for Grade One 
in 6 elementary schools in the Edmonton Public School System and were 
placed within 8 different classrooms. It may be seen from Table 4.3 
that the population of the study was spread over 25 classrooms in 16 


different schools. 


TABLE 4.2 


SUMMARY OF SCHOOL SAMPLE 


Kindergarten Grade One 

Total number of students 114 100 
Total number of boys | 58 52 
Total number of girls 56 48 
Number of pupils in bilingual 

classes out 15 
amber of bilingual classes c 2 
Total number of classes 6 2a 
Total number of schools 3 16 


Cultural Environment 


As the Jasper Place area of the city of Edmonton was at one 
time separate from the city of Edmonton with its own school system, 
the population of this study could be considered as the total popula- 
tion of a small urban town. Since the annexation of the town to 


Edmonton, many professional people have moved to the outlying areas of 
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the city in which several of these schools were located. The other 
schools in the study were located throughout the Jasper Place area. 
It may be said, then, with respect to the socio-economic status of 
the sample, that there was a spread along a continuum from upper-mid- 


dle class to lower socio-economic status. 


TABLE’ 43 


SUMMARY OF NUMBER OF CHILDREN IN GRADE ONE CLASSROOMS 
AND READING PROGRAMS TAUGHT IN CLASSROOMS 


N=100 
Number of Number of Number of Children in Class and 
Schools Classrooms Reading Program Taught 
A 3 a. 13-Y** bead ¥ c.f UT7=Y 
B 3 a." '14-¥ bY 6-0 eog+0 
C 2 a. een © Las 6-L 
D 2 a. ai joa b. a 
E 2 a. 2-L De. 2-L 
F 1 a. 4-Y 
fers 12 17 (3-L, 6-Y, 8-0) 


* 10 schools with 1 or 2 children 
**k Reading Program Y - Young Canada Reader 
L -— Language Experience Approach 


0 - Other Conventional Reading Program 


Socio-economic status per se was not investigated in this 
study. One of the reasons for this decision being made by the inves- 


tigator was the questionable validity of socio-economic scales 
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particularly in the Province of Alberta at the present time (Robertson, 
1966:133). Another reason for not investigating socio-economic status 
was the extreme sensitivity on the part of some parents about provid- 
ing information. Oberg (1970:47) in a study conducted in Edmonton 
used a revision of the Gough Home Index Scale. Because of the ex- 
tremely pane nature of many of the questions on the Gough Scale, 
Oberg reported she would have strong reservations about using this 
type of instrument in a future study. In relation to the present 
study, it was felt that if a difference in language ability existed 
among those of varying socio-economic status it would be evenly dis- 
tributed throughout the test sample because of the seemingly wide- 
spread range in socio-economic status among the test sample. Further- 
more, research studies (Winitz, 1969:147) have inferred that lack of 
a stimulating environment for any child regardless of socio-economic 
status affects the language development of the child. Therefore, the 
environment of language factors eee the home, which might affect 
the auditory discrimination ability of a child, were considered to be 
of importance. Information was sought concerning the following: 

(a) language spoken in the home, 

(b) the first language of the parents, 

(c) the number of siblings in the family, 

(d) the position of the Grade One child in the family. 
Data concerning these variables were obtained from the cumulative 
record cards and verified as far as possible through interviews with 
the principals, the teachers and the children in the test sample. 


Language spoken in home. From the data collected it was ob- 


served that 68 subjects in the test sample were from homes in which 
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English was the predominant language. Of the remaining 32 subjects, 
19 were from homes in which French was spoken, 4 from homes in which 
German was spoken and 2 from homes in which Dutch was spoken. While 
2 subjects were from homes in which Ukrainian was the first language 
of the parents, English was the language spoken in the home. Of the 
remaining subjects included in the test sample, 2 were from homes in 
which the first language of the parents was Italian, Polish or Greek 
and 2 from homes in which the first language of one parent was Slavic 
or Norwegian. Table 4,4 reports the language environment in the homes 


of the subjects in the test sample. 


TABLE 4.4 


LANGUAGE ENVIRONMENT IN THE HOME 


Language Environment _ Number of 
in the Home Subjects 
English 68 
French 19 
German 4 
Dutch Z 
Ukrainian % 
Italian J 
Polish ui 
Greek iL 
Slavic (Jugoslav) 1 
Norwegian i 
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As it was possible that the 68 subjects in the English lan- 
guage environmental group and the 32 subjects in the Non-English group 
differed significantly on factors pertinent to the question of audi- 
tory discrimination ability in English and its relationship to begin- 
ning reading achievement in English explored in this study, a t-test, 
using Welch approximations, was undertaken to investigate differences 
between mean performance scores of the English and Non-English groups. 

From Table 4.5 it may be seen that there is a significant dif- 
ference p < .01 between auditory discrimination means of the English 
and Non-English groups for English. While the total auditory discrim- 
ination test score mean of 207.69 for the English groups is above the 
Grade One mean 198.38, the mean 179.56 for the Non-English group is 
below the Grade One mean. However, the standard deviations of 32.43 
and 44.83 indicate a wide spread of scores for both the English and 
Non-English groups in performance on the SNADT. 

Significant differences also exist between total mean scores 
of the English and Non-English groups on auditory memory span 
(p < .01), intelligence (p < .01), silent reading (p < .01) oral read- 
ing accuracy (p < .01) and oral comprehension (p < .05). Differences 
indicated between the English and Non-English groups in performance of 
auditory tasks in relation to reading achievement are considered in 


discussing the findings of the study. 


Siblings in the Family 


The number of siblings in the families of the subjects in the 


test sample is indicated in Table 4.6. For comparative purposes the 
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TABLE 4.5 


MEANS AND STANDARD DEVIATIONS ON AUDITORY ACUITY, AUDITORY 
DISCRIMINATION, AUDITORY MEMORY SPAN, INTELLIGENCE AND 
READING ACHIEVEMENT SCORES OF THE ENGLISH AND 
NON-ENGLISH GROUPS IN GRADE ONE 
N=100 


Mean 
Mean S.Dev. Adj.DF te" Pp Sten. 
Variable Eng. Non- Eng. Non- 
Eng. Eng. 
N=68 N=32 
Chronological 76.81 76.50 35560 - 3.4) 63.38 wl?  .678 NS 
Age 


Auditory Dis- 
crimination 207.69 179.56 32243: 44°83 (46284 De L19ul SOO2. ix 


Auditory 
Acuity 89.91 T3299" 105.39 965.415 90-7 1: -901 .369 NS 


Auditory 
Memory Span 9, LO Jase 17S). “183555765. a5 FO Za as 


Intelligence ; 
- Quotient es 22 100.00 12.33 8.56 84.06 Dn 245) 200 “kx 
Mental Age 85743 76.69 9.0) 7.02 (0296 DB eO37- ssUUd. Dae 


Silent Reading 
(Gates) 


Vocabulary eee, ohne 6. 00 5677 oe ee eS COOL -#% 
Comprehension 20.03 he eit 6.95 4.86 83.61 37963 ».OO]) .S% 


Oral Reading 
(Neale) 


Word Aecurecy BO.52 ° 78.22 7.63 16,00 97 60 2.798, 008 4s 
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subjects, depending upon the number of siblings in the family, were 
divided into three groups: 

(a) Group One ~- 27 subjects with 1 or 2 children in family 
(b) Group Two - 44 subjects with 3 or 4 children in family 
(c) Group Three - 29 subjects with 5 or more children in 


family, 


TABLE 4.6 


NUMBER OF SIBLINGS IN FAMILY 


Number of Siblings Number of 
in Family Subjects 
One 2 
Two | 25 
Three 28 
Four 16 
Five 15 
ne 9 
Seven 2 
Eight 1 
Nine 2 


Position in Family 


With respect to position in the family, the test sample was 
also divided into three groups of youngest, middle of the family or 
oldest. The following groups were established: 

(a) 45 subjects were the youngest in the family 


aft 


(b) 33 subjects were in the middle position in the family 
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(c) 22 subjects were the oldest siblings, 

From data collected concerning language in the home, the num- 
ber of siblings in the family and the position of the child in the 
family information was sought to determine the relationship between 
these three factors and auditory discrimination, intelligence and 


reading. 


Chronological Age 


The chronological ages of the subjects in the test sample were 
- taken from the cumulative record cards in the school files. In the 
third month of Grade One the cheonatopice L ages ranged from 70 months 
or 5 years 10 months to 84 months or 7 years. Although there is a 
range in difference of 14 months or 1 year 2 months, the extremes in 
this range as described in Table 4.7 were limited to one subject being 


7 years of age while six subjects were not yet six years old. 


TABLE 4.7 


MEAN CHRONOLOGICAL AGE OF THE GRADE ONE TEST SAMPLE BY SEX 


Number of Mean C.A. Standard Range in 

Subjects in months Deviation Ages 
Boys ey 76.24 3.45 De 53 
Girls 48 77-26 3» Ou 70 - 84 
Total Sample 100 76.70 3.49 70 — 84 
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Sex 


The number of boys and girls in the total test sample is re- 


ported in Table 4.2. Complete data were collected for the 52 boys 


SSt 
| _ agabbane seeblo, ong oxo anastdva $8. 
nnustt ads eeu ond. at egeugasl gibi eouen peroslios a0 
» tie nk. Pitas ane to aottbeoq: od oll aaa ods ni enittdte : | 
nsewaed gistenobtatos oa sntmiosb > e ‘silguoe Saw soksamroRak ¥ hs 
‘pa’ pane ient cnobsentmtsoeih qostbus, bas orem i 


sisw siqnse Yeo of3 nt -etostdue sft to 198 mei a stenaaaibiai oat . 
odj/al .ee!it Loodsa sft at abrso brosss svisalumes 913 mort 
edtoom Ov mort begust 2sa6 Isotgolonorda ay 200 haaaee ay asaom f 
ae orody dguottiA .erssy \ xo eftnom AB ow ita OL ees 

srt zemot xe ihe ‘erttsrom § ee £ to edanom Avi te een ak 9 
gnted tostdue sno ot botimil oTsw (a olds? wt fekdttreaal see a 


blo aIBOY xie toy ton sisw eta xke aed side 20-8 


ae yi 


v.3 RURAT 
= 2 Del : ae 
yae: Yd SIUMA2 Te? HMO SGAMO BHT TO ADA JAOTOOFOMORHD UL 


ade 


NS 2 
ai sgasa bisbnsz2 =~ «A.D neo to 19d 
assetdue 


adinom at 


essh | moltsived. 


$; Ll eee © fle wae (4. 1. wu) Huish in 
“st el siqmsé 3293 istoy sd3 mt elsig bas abit to iain cana te 
| aod Se oft OR badoetios Siow sia 94 628 oda bt beonon 


4 f tng Tpete Pes a . 7) 


Ns 


1428 
and 48 girls who composed the final test sample. As differences be- 
tween means of boys and girls may exist on variables included in this 
research project, t-test results examined are reported in Table 4.8 

It may be seen from Table 4.8 that the slight difference of 
-06 between the auditory discrimination score of 199.13 for boys and 
198.17 for girls is not significant. Although there is little differ- 
ence between the mean scores of boys and girls on related auditory 
abilities of acuity and memory span, means for girls are slightly 
higher. While differences between auditory acuity means of 92.04 for 
boys and 75.54 for girls are not significant, the difference between 
total auditory memory span of 8.48 for boys and 9.15 for girls with a 
probabustey of .07 approaches significance. As reported in Table 4.8, 
there are no significant differences between mean scores of boys and 
girls in relation to the intelligence variable in the study. However, 
the mean M.A. of 83.46 for girls is slightly higher than that of 81.93 
for boys. It may also be seen that the C.A. mean of 77.46 for girls 
is also higher than the mean of 76.24 for boys. While mean scores on 
reading Bae reieate. ehat means of girls are greater than those of 
boys, only differences between means of boys and girls on oral word 
accuracy and oral comprehension scores are significant (p < .05). 

While it is plausible that as children progress in school, 
common language experiences between sexes lessen, it may be seen from 
Table 4.8 that, with the exception of auditory discrimination, girls 
mean scores tend to be slightly higher than boys. If auditory percep- 
tion, as Wepman (1961) contends, is developmental and develops sequen- 
tially on three levels and within levels, it is possible that boys in 


this study had not developed auditory memory span to the same degree 
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TABLE 4.8 


MEANS AND STANDARD DEVIATIONS ON AUDITORY ACUITY, 
AUDITORY DISCRIMINATION, AUDITORY MEMORY SPAN, 
INTELLIGENCE AND READING ACHIEVEMENT SCORES 
OF BOYS AND GIRLS IN GRADE ONE 
N=100 


—eeeeeeeeeeeeeeeeeeeee—e——————eoEooooeeoEe le EEE 
Mean 


Mean S.Dev. Adj.DF ti Eeesten. 
Variable Boys Girls Boys Girls 
N=52 N=48 

Chronological 

Age T6028) 71.26 5.45 5.51 94.91 -1.460 .147 NS 
Auditory 

Discri- 

mination LOD 1b Sk 9Ow Ls, Bae. attend! OF AL -420 .904 NS 
Auditory - 

Acuity 92.04 15. S49F OHO 394 ° 57565 ° 79.90 7014.6, Soon NS 
Auditory 

Memory Span 8.48 9.15 1288 1.78 -9694 -1.832) .070. NS 
Intelligence 

Quotient 108.06 108.61 13 O20 ede 97 7 1L > =. 422,852) NS 
Mental Age 81.93 83.46 10.19 8.62 98.00 -206 .614 ‘NS 
Silent Reading 

(Gates) 

Vocabulary 18.80 20.48 643929 97723) 993586" Pelas 2 39h NS 

Compre- . 

hension 17.46 19.89 sao / 7.56) ¥82037°=-12.79 260076 NS 
Oral Reading 

(Neale) 

Word 


Accuracy 81.80 86.33 1s BS She 8222 88,95 =2.048" 7045 * 


Compre- 
hension 79.04 83.07 12.14 Veo. OIE GD 1. S98 Oa8 * 


Word Recog- 


nition 
(Slosson) 12.69 5 ..02 1239 8.38 90.60 -1.467 .145 NS 


"t'" is a Welch approximation 
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as girls. Thus, it may be that girls, not differing significantly 
from boys in auditory acuity and auditory discrimination ability but 
having slightly greater auditory memory spans than boys, performed 


better than boys on oral reading (p < .05) and silent reading tasks. 


Mental Maturity 


Mean scores and standard deviations for the total Grade One 
sample on the California Short-Form Test of Mental Maturity, Level I 
are reported in Table 4.9. The results are reported for the Language 


and Non-Language sections of the test. 


TABLE 4.9 


MEANS, STANDARD DEVIATIONS AND PERCENTILES ON LANGUAGE 
AND NON-LANGUAGE SCORES FOR TEST ON MENTAL 
MATURITY IN GRADE ONE 


N=100 
Subtest Mean Standard Percentile 
; Deviation 
Language 30.25 6.99 On 
Non-Language 32.18 6.35 69 


To obtain some indication of the performance of the sample on 
the Language and Non-Language sections of the tests as well as some 
indication of the performance of the sample in relation to logical 
reasoning, numerical reasoning, verbal concepts and delayed memory, 
the mean scores for the total sample were converted to percentiles. 
The mean percentile on the Language Section was 62. The mean percen- 
tile ee otis to the mean score for the total sample on the Non- 


Language section was the 69th percentile. The difference of two 
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between the standard scores for the Language and Non-Language Sections 
has no statistical significance, indicating similar ability in the two 
areas of the test for this total sample in Grade One. It would appear 
then that the performance of the sample on the Non-Language and Lan- 
guage sections of the California Short-Form Test of Mental Maturity, 
as indicated by the percentile ranks corresponding to the mean scores 
for the total sample, would fall into the second quartile of the popu- 
lation upon which the test was standardized. 

The percentiles corresponding to the mean score for the total 
sample on the four factors of mental development as measured in this 
test are reported in Table 4.10. The performance of the total sample 
on the four factors of Logical Reasoning, Numerical Reasoning, Verbal 
Concepts, and Delayed Memory ranged from the 50th percentile to the 


69th percentile. Like the Non-Language and Language sections of the 


TABLE 4.10 


MEANS, STANDARD DEVIATIONS AND PERCENTILES ON LOGICAL REASONING, 
NUMERICAL REASONING, VERBAL CONCEPTS AND DELAYED 
MEMORY SCORES FOR TEST OF MENTAL 
MATURITY IN GRADE ONE 


N=100 
Factor Mean Standard Percentile 
Deviation 
neers Snare serie ie SR Ts ke ee 
Logical Reasoning 24.76 Be V 69 
Numerical Reasoning 13. 29 3.30 54 
Verbal Concepts T6270 eval 69 
Delayed Memory 7.57 3.04 50 
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California Short-Form Test of Mental Maturity, the performance of the 
sample on the four factors of mental development measured in this test 
would fall into the second quartile of the population upon which the 
test was standardized. The largest discrepancy of five between any 
two standard scores for the mental factors has ‘no statistical signif- 
icance, indicating similar ability in all subtests for the total Grade 
One sample. 

In order to obtain some indication of the performance of the 
sample, relative to the population upon which the Seat of mental matur- 
ity was standardized, intelligence quotients were derived from the 
mean total scores. It may be seen from Table 4.11 that the intelli- 
gence quotient corresponding to the mean total score was 108. The 
re O.. corresponding to the Non-Language scores was 109 and to the Lan- 
guage scores 106. Thus the mean scores for the total group would ap- 
pear to fall close to the mean for the population upon which the test 
of mental maturity was standardized. In addition, the mean mental 


ages 81.17, 83.45 and 82.62 corresponding to Language, Non-Language 


TABLE 4.11 


MEANS, STANDARD DEVIATIONS, RANGE OF MENTAL AGES AND 
INTELLIGENT QUOTIENTS ON TEST OF MENTAL MATURITY 


N=100 
Language Non-Language Total Range of Total 
Mean S.Dev. Mean S.Dev. Mean S.Dev. 
(a See ah ee re eRe kt ek ek ee 
M.A. Biri Je110.01 83.45 94h 82.62 9.48 51.0°— 104.0 
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and total I.Q.'s respectively, also indicate that the performance of 
the total test sample of this study on the intelligence scale was 
above the typical given chronological age group six years four months 
(76.70). At the same time the wide range of four years four months 
to eight years eight months in mental age (51.0 - 104.0) and of 68.0 - 
135.0 in I.Q. reveals there was a wide spread in individual performance 


scores on the test of mental maturity. 


Reading Achievement 


To investigate the relationship of auditory discrimiration to 
beginning reading three reading tests were administered and assessed, 
a silent reading test indicating performance of the test sample on 
vocabulary and comprehension, an oral reading test indicating perform- 
ance of the test sample on recognition of words in context and compre- 
hension, and an oral reading test indicating performance of recogni- 
tion of words in isolation. The mean grade scores, standard devia- 
tions, and ranges of scores are reported in Table 4.12. From Table 
4.12 it may be seen that oral and silent reading scores ranged from 


0 - 4.1, indicating that there are non-readers and very good readers 


among the test sample. 


Silent Reading 


The mean grade scores, standard deviations and ranges of 
scores for the total sample on the silent reading test, the Gates- 
MacGinitie Reading Test Primary A Form 1, are presented in Table 4.12. 
Results are given for vocabulary and comprehension subtest scores. 

As indicated, the mean grade score for the total sample on the vocab- 


ulary section was 1.9 and the mean grade score in comprehension was 
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1.8. Since the subjects were approaching the end of their seyenth 
month in Grade One at the time of the administration of the test, it 
may be considered that their performance on the Gates-MacGinitie Read- 
ing Test was slightly above the mean grade equivalent for the popula- 


tion upon which the test was standardized. 


TABLE 4.12 


MEANS, STANDARD DEVIATIONS AND RANGE OF SCORES 
ON READING ACHIEVEMENT TESTS 


N=100 
Grade Standard Range of 
Test Mean Score* Deviation Scores 

Gates-MacGinitie Reading Test 

(Primary A Form 1) 

Vocabulary 19,507 =259 - 706 0) = 32.5 

Comprehension Lis ie 9) 1.8 -668 G= 3,7 
Neale Analysis of Oral Reading 

(Form A) 

Word Accuracy S301) to Lees O- 3.8 

Comprehension rl Pat ae beni) 10.52 0.- 4.1 
Slosson Oral Reading Test 

Word Recognition Ls.) bee - 790 Ay ae Sy 


* Converted Grade Score 


Oral Reading 


As mean scores for silent reading were grade level scores, the 
equivalents corresponding to the mean scores for the total sample in 
the word accuracy Section, 83.87 or 6 years 11 months, and in the com- 
prehension section, 80.88 or 6 years 8 months, of the Neale Analysis 


of Oral Reading Test were converted into grade level scores using the 


Schonell formula (Schonell, 1963:41). The converted grade scores, 
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1.9 for word accuracy and 1.7 for comprehension, are used in discus- 
sion. (See Table 4.12.) Like the mean vocabulary score in silent 
reading the oral word accuracy score is slightly higher than the com- 
prehension score. As each child on the oral reading test was permit- 
ted to perform until "ceiling" level for both word accuracy and compre- 
hension was reached, higher scores attained by better readers may 
account for the wider range in oral reading scores. 

Subjects also read words in isolation on the Slosson Oral Read- 
Test until a "ceiling" level was reached. Although there is only a 
slight difference in the range of scores on silent and oral reading 
subtests, Table 4.12 shows that the mean grade score of 1.3 on the 
Slosson Oral Reading Test is six months lower than mean grade scores 


of 1.9 for other word recognition subtests. 


Correlations between Reading Tests 


Pearson product-moment correlations were used to determine the 
relationship between each of the reading tests administered to the 
test sample. It may be seen from Table 4.13 that positive correlations 
exist between subtests of the same reading test (p < .01) and between 
all oral and silent reading subtests (p < .01). High correlations of 
.886 (p < .01) and .872 (p < .01) are between subtests of the Neale 


Analysis of Oral Reading Test and the Gates-MacGinitie Reading Test, 


respectively. Correlations of .865 (p < .01) between the vocabulary 


section of the Gates-MacGinitie Reading Test and the Slosson Oral Read- 
ing Test and of .758 (p < .01) between the Gates MacGinitie Reading 


' Test and the word accuracy subtest of the Neale Analysis of Oral Read- 


ing Test show that subjects with high ability in decoding words with 
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the aid of picture clues are also high in recognizing words in isola- 
tion as in the Slosson Oral Reading Test and in decoding words orally 
in context as in the Neale Analysis of Oral Reading. The low correla- 
tion of .678 (p < .01) between the comprehension of silent and oral 
reading tests may reflect difference in performance on the word 
accuracy section of the Neale Analysis of Oral Reading Test which re- 
quired the examiner to supply unknown words after a pause of approxi- 
mately four seconds. Therefore, a child unable to decode words was 
able to respond correctly to some comprehension questions when given 


the unknown words. 


TABLE 4.13 


CORRELATIONS BETWEEN ORAL AND SILENT READING 
ACHIEVEMENT TESTS IN GRADE ONE 


Silent Reading Oral Reading 
Reading Test Gates MacGinitie Neale Analysis 
Voc. Comp. W.A. Comp. 
Silent Reading 
Gates MacGinitie 
Vocabulary - - 
Comprehension .872%* - 
Oral Reading 
Neale Analysis 
Word Accuracy - 758% . 136%** - 
Comprehension -639%% .678%* . 886%* = 
Slosson 
 865%** -851%** ~720** .568** 
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Relationship between Reading Achievement 
and Reading Programs 


While research studies have indicated the importance of the 
teacher variable in beginning reading, it was impossible to control 
for this variable in the study. It was felt that the diseninneion of 
100 pupils in 25 classrooms would help to minimize the teacher vari- 
able factor and the auditory discrimination training factor which 
exist in first grade classrooms. The question was raised, however, 
as to the effect the beginning reacting programs might have on auditory 
discrimination, word recognition and comprehension. Data were collect- 
ed, therefore, from the teachers concerning the reading programs be- 
ing used in each classroom. (See Table 4.3.) 

From information obtained from the teachers, it was observed 
that the total sample could be divided into three program groups: 

(a) 20 children using the Language Experience Reading Program 

(b) 63 children using the Young Canada Reading Series 

(c) 17 children using other conventional basal reading pro- 

grams. 
From these data, comparisons were made to determine the relationships 
that might exist between auditory discrimination and the reading pro- 
grams in use in the schools (Table 4.14). 

Correlations between children's performance on reading tests 
administered in this study and reading programs being used in the 
classroom show that the Slosson Oral Reading Test with a low positive 
correlation of .31 (p < .01) is the only reading test with a signifi- 
cant relationship with the reading program. This finding may account 


for the low mean score of 1.3 on the oral reading test and may indicate 
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that performance on the Slosson Oral Reading Test is to some extent 


dependent upon sight vocabulary taught in the Grade One Reading Pro- 


gram. 


TABLE 4.14 


CORRELATIONS BETWEEN SILENT AND ORAL READING ACHIEVEMENT 
SUBTESTS AND READING PROGRAMS IN THE SCHOOL 


Reading Subtest Correlation with 
Reading Programs 


Silent Reading 
Gates—MacGinitie 
Vocabulary -161 
Comprehension ids 


Oral Reading 


Neale Analysis 


Word Accuracy 220 
Comprehension -010 
Slosson 
Word Recognition ~315%*% 
ee p< OL 


Auditory Acuity 


As ability to hear pure-tone sound at an intensity of minus 20 
decibels in a quiet but not sound proofed room is an accepted standard 
of satisfactory acuity, it may be seen from Table 4.15 that 26 sub- 
jects in Kindergarten fall below the accepted standard of satisfactory 


acuity compared to only 7 subjects in Grade One. Results of 
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audiometric testing showing fewer Grade One subjects in decibel ranges 
below 0 - 2/15 decibels, and an increase in number of subjects from 
the decibel range 1/35 - 1/70 db. to the decibel range 3/15 - 1/20 db. 
indicate either development of auditory acuity over a six month period 
of time or the effects of learning in the auditory acuity testing sit- 
uation. Statistical analyses of Kindergarten and Grade One subjects' 
performance on auditery acuity tests in relation to development of aud- 
itory acuity and to variables investigated in this study are reported 


and discussed later in the findings of the study. 


TABLE 4.15 


AUDITORY ACUITY OF TEST SAMPLE IN 
KINDERGARTEN AND GRADE ONE 


N=100 
_ Kindergarten Grade One Total Number 
Decibel Range Boys Girls Boys Girls of Subjects 
N=52 N=48 N=52 N=48 Ke Gr.1 
O - 2/15 db. 34 28 37 39 62 76 
375. — 1/20 ‘db. 5 7 12 5 12 17 
2/20 - 1/30 db. 8 9 2 3 V7, 5 
HSS >41/70 db. a 4 1 1 9 Be 


Auditory Discrimination Ability 

| To investigate differences between auditory discrimination 
ability of Kindergarten and Grade One subjects in relation to begin- 
ning reading the test sample was divided into four groups. Auditory 
discriminator groups reported in Table 4.16 were formed on the basis 


of auditory discrimination scores attained in Kindergarten and Grade 
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One. The Kindergarten group was formed on the basis of the Kindergar- 
ten auditory discrimination mean of 165.23. The three Grade One groups 


were formed on the basis of the Grade One mean 198.69. 


TABLE 4.16 


DISTRIBUTION OF HIGH AND LOW AUDITORY DISCRIMINATOR 
GROUPS IN KINDERGARTEN AND GRADE ONE 


N=100 
High Low 
Group Discriminators No. Discriminators No. 
Kindergarten 60 40 
Constant Remained High Remained Low 
Discriminators 45 Discriminators 23 
Inconstant Attained High Failed to retain 
Discrimination 3 High Discrimin- 
ation (i.e. be- 
came low discrim- 
inators) 15 
Total Grade High Low 
One Discriminators 62 Discriminators 38 


As reported in Table 4.16, the 60 subjects in Kindergarten who 
attained scores above the test mean 165.23 were designated as high dis- 
criminators and the 40 subjects scoring below the mean were considered 
as low discriminators. In Grade One the Constant group was composed 
of 45 subjects who remained high discriminators, as they attained aud- 
itory discrimination scores above the designated means both in Kinder- 
garten and in Grade One; and 23 subjects who remained low discrimina- 
tors as they failed to attain auditory discrimination scores above the 
mean in Kindergarten and Grade One. The Inconstant group consisted of 


the remaining 32 subjects, 17 subjects who became high discriminators 
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in Grade One and 15 who failed to retain high discrimination and were 
designated low discriminators. The total Grade One test sample con- 
tained 62 high discriminators, 45 who retained high discrimination and 
17 who attained high discrimination ability; and 38 low discriminators, 
23 who remained poor discriminators and 15 subjects who failed to 
reach the Grade One auditory discrimination mean of 198.69. Table 
4.17 reports significant differences between auditory discrimination 
means of high and low discriminators in Kindergarten and Grade One 


groups (p < .01). 


TABLE 4.17 


MEANS AND STANDARD DEVIATIONS ON AUDITORY DISCRIMINATION 
SCORES OF HIGH AND LOW AUDITORY DISCRIMINATORS 
IN KINDERGARTEN AND GRADE ONE 


Mean 
Group Mean S.Dev. Ad] <P. Pp Sisn 
H.D.« Leb H.D. ep. 


Rrudergarcen” ~-194-54"° 116046" "15755" 39762" 45750" TETGSZ s0ORGse* 


Constant 218.31 ~P55774°* 35735°"95216"" "44768 eer s0e! . GOLauxe 
Inconstant 221 T2164 67 OT LIT 935. 9m 20.7. FR; oGOe . 00 eae 
Grade One 219 .08 21592 26° 2"'30.668°35227- FOLO9" RR Ste4se vook *% 
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It may be seen from Table 4.17 ‘that: means of 155.75, 164.67 
and 159.26 of low discriminators in the Constant, Inconstant and Grade 
One groups respectively are not only below the Grade One mean of 198.89 


but also below the designated Kindergarten mean of 165.23. Means of 
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7 
high discriminator groups are all above the designated Kindergarten 
and Grade One mean, Results of t-tests determining the differences 
between means of high and low auditory discriminators in terms of var- 
iables examined in the study may be found in Appendix D. Differences 
indicated are reported and considered in discussing the findings of 


the study. 


Summary 


The general description of the sample appeared to indicate the 
following findings. Complete data were collected for 52 boys and 48 
girls. The subjects appeared to be within the normal age range expect-— 
ed of children in the third month of Grade One with a mean of six 
years four months for the total sample. In terms of the variables of 
mental maturity and reading achievement, as they were measured in this 
study, the sample scored slightly above the mean for the population 
upon which the norms for these tests were based. Range of score in 
mental maturity and reading achievement reveal a wide spread in indi- 
vidual performance at the Grade One level. With the exception of aud- 
itory discrimination scores, mean scores of girls on variables in the 
study tended to be slightly higher than boys. Differences between 
—— of boys and girls on oral word accuracy and oral comprehension 
reading scores were significant (p < .05) favoring girls. An examina- 
tion of performance scores of the 68 subjects in an English language 
environment and the 32 subjects in a non-English environment indicated 
significant differences between these two groups on factors of audi- 
tory discrimination and reading achievement which may be pertinent to 


the results of this study. This finding is considered when the analysis 
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of the relationship between performance on the SNADT and language en- 
vironment is reported in a later section. Differences in performance 
of high and low auditory discriminators on reading achievement tasks 
and related variables in this study are also discussed in the analysis 


of findings in the study. 
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CHAPTER 5 
ANALYSIS OF FINDINGS: AUDITORY DISCRIMINATION 


Findings of this study are divided into two parts: those 
which are concerned with the measurement of auditory discrimination 
and those which are concerned with the relationship of auditory dis- 
crimination to beginning reading achievement and other factors. This 
chapter reports findings of the study relative to the measurement of 
auditory discrimination. The chapter presents, first, Kindergarten 
and Grade One findings which pertain to results of the Item Analysis 
computer program on the S-N Auditory Discrimination Test; second, 
those which pertain to the level of performance of the total test pop- 
ulation and to differences between means of Kindergarten and Grade One 
performance; and third, those which pertain to the phonological find- 


ings of the study. 
I. GENERAL FINDINGS 


This first section discusses general findings of the study 


relative to the research instrument, the S-N Auditory Discrimination 


Test. 


Item Analysis 
Results of Kindergarten and Grade One findings on the SNADT, 


like the Pilot Study, were subjected to a Test Item Analysis computer 
program processed by the Division of Educational Research Services, 
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at The University of Alberta. The main objective of the item analy- 
sis in the Pilot Study was to determine difficulty indexes and biser- 
ial correlations to have objective criteria for eliminating test 
items for the initial test, which was too long and time consuming. 

In the main investigation the item analysis served to establish the 
reliability and validity of the SNADT. In addition ea establishing 
the reliability and validity of the SNADT, the two item analyses of 
the main study provided data to devernie the type of sounds and the 
environment of sounds which subjects in the study found difficult to 
discriminate, to examine growth and development of auditory discrim- 
ination ability by comparing and averaging difficulty indexes and to 
determine relationships between auditory discrimination and reading 
and other variables in the study. The difficulty index of each min- 
imal word-pair item, reported according to sound contrast measured, 


may be found in Appendix B. 


Test Reliability 


The Kuder-Richardson formula 20 was used to determine the re- 
liability of the SNADT. A KR-20 reliability score of .98 for both 
Kindergarten and Grade One, indicating that test items on the SNADT 
do have high intercorrelations with each other, is reported in Table 
2 ea 


Difficulty Indexes of Word- 
Pair Items 


Comparisons of Kindergarten and Grade One difficulty indexes 
of word-pair items on the SNADT are shown in Figure 5.1. Figure 3.1 


indicates that some word-pair items were definitely more difficult 
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than others for Kindergarten and Grade One subjects to discriminate. 
It may also be seen that as Kindergarten children progressed through 
Grade One the level of difficulty of word-pair items decreased. In 
Kindergarten no word-pair items were discriminated by more than 90 
children and only 42 items were discriminated by 80 children. In 
Grade One 120 word-pair items were discriminated by more than 80 chil- 
dren and 37 items by more than 90 children. As in total test score 
results, difficulty indexes for any word-pair item reveal that there 
is generally an increase in the ability of pupils from Kindergarten 
through Grade One to discriminate between the specific sound contrasts 


included in the SNADT. (See Appendix B.) 


TABLE 5.1 


RANGE OF SCORES, MEANS AND KR-20 RELIABILITY 
SCORES OF KINDERGARTEN AND GRADE ONE 
PERFORMANCE ON THE SNADT 


Grade Range of Scores Test Mean KR-20 Reliability Score 
(1 - 250) 
Kindergarten 0 - 233 165.23 98 
One 59 - 241 198.69 298 
Summary 


Results of the item analysis of the main study established the 
reliability and the validity of the SNADT. Difficulty indexes for any 


word-pair item show a general increase in the auditory discrimination 


ability of pupils in the test sample. 
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FIGURE 5.1 


COMPARISON OF DIFFICULTY INDEXES ON SNADT ITEMS 
FOR KINDERGARTEN AND GRADE ONE 
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II. PERFORMANCE OF TOTAL TEST POPULATION 


Results of Pearson product-moment correlations used to deter- 
mine the relationship among results of the five subtests of the SNADT 
and the total test are reported in the following section. Findings 
pertaining to pupil performance on the SNADT and results of t-tests to 
determine differences between means of performance are discussed. 
Correlations among Auditory 

Discrimination Subtests 

Correlation coefficients are reported in Table 5.2 Examination 
of Table 5.2 shows positive correlations ranging from .661 to .804 
(p < .01) between subtest scores in Kindergarten and from .791 to .830 
(p < .01) between Grade One subtest scores. Higher correlations of 
-829 to .909 (p < .01) in Kindergarten and .905 to .928 (p < .01) in 
Grade One exist between subtest scores and total test scores. The 
higher correlation coefficients among Grade One scores indicate a 
greater relationship in pupil performance on the auditory discrimina- 
tion test. Findings also suggest that as children progress through 
Grade One, they show improvement in their ability to discriminate stop 


and nasal sounds in varied phonemic environments. 


Pupil Performance on the S-N 
Auditory Discrimination Test 


The test mean for each grade, the test variance and the number 
of pupils within five achievement groups are reported in Table 5.3. 
Achievement groups were formed by dividing the total number of 250 
test items into five sections, each section representing 20 per cent 


of the total test items. Pupils were placed in achievement groups on 
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TABLE 5.2 


CORRELATIONS AMONG SUBTESTS 
OF THE SNADT 


Test Test Test Test Test Lota 
Subtest One Two Three Four Five Test 
K - 795** 
Gr. l «829K 
Three 
K; - 803%** - /82%* 
2% ieee | - 826** - 830** 
Four 
K. . 782%* - 158%%* - 804%*%* 
Cre T - 193%* - 192%* - 829%* 
Five 
K. -661%** .721%* - 704** - /06** 
Gr. l . 791%* ~824%% - 826** - 199%* 
Total Test 
K. -900** -903** - 909%* -899%* - 829%* 
Gr. 1 ~915** -923%% 928% -905** -912%* 
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p <.01 
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the basis of total scores received on the SNADT, those in the Upper 5 
representing the number of pupils having over 80 per cent of the word- 
pair items correct. Total test results of the SNADT reveal the pro- 
gressive ability of pupils over a period of six months to discriminate 
auditorily between stop and nasal sounds. 

In comparing performance scores of the pupils in Kindergarten 
and Grade One, test results reported in Table 5.3 show a variance of 
2117.86 in Kind@ryarten and of 1472.14 in Grade One. While the large 
variances confirm the heterogeneity of the performance of the test 
sample, when the two variances were tested by the F test, the ob- 
tained F of 1.43 was statistically significant at the .05 level of 
confidence, thereby indicating the growing homogeneity in performance 
of the test sample. 

It may be seen from Table 5.3 that 31 children out of the total 
Kindergarten henp e of 100 subjects were unable to discriminate 40 per 
cent of the word-pair items. This finding reveals that subjects at the 
end of Kindergarten were still experiencing difficulty in the auditory 
discrimination of stop and nasal sounds, sounds which are usually pre- 
sented early in Grade One reading ee. It may also be observed 
from Table 5.3 that while only 25 children, one-fourth of the sample, 
responded correctly to 80 per cent of the items in Kindergarten, 63 
children, nearly two-thirds of the sample, responded correctly in Grade 
One. 

The growing homogeneity of the group performance and the higher 
level of performance of the subjects in Grade One are also indicated in 
Table 5.4. Table 5.4 shows the frequency distribution of total test 


scores and reveals a wide range of 250 between Kindergarten scores and 
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a smaller but still wide range of 200 between Grade One Scores. 


TABLE 5.4 


FREQUENCY DISTRIBUTION OF PUPIL SCORES 
ON THE SNADT 


N=100 
Range of Scores Kindergarten Grade One 
O = 50 2 0 
Die’ 15 3 2 
7O%=01.00 4 4, 
Lol = 125 10 Z 
126 =~ 150 12 4 
Boi ="175 16 13 
176 - 200 28 i 
201 - 225 23 35 
226. - 250 2 28 


As indicated previously in Table 5.1 scores in Kindergarten actually 
ranged from 0 - 233 and in Grade One from 59 - 241. The smaller range 
of 182 at the Grade One level and the finding that only 9 Grade One 
children were unable to discriminate 60 per cent of the test items com- 
pared to the larger range of 233 scores at the Kindergarten level and 
the finding that 31 children were unable to discriminate correctly 60 
per cent of the test items also reveal a higher level of performance 

in Grade One than in Kindergarten. The narrowing of the range of 
scores from 233 in Kindergarten to 182 in Grade One and the progres- 


sive increase in the distribution of scores supports the theory of 
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developmental aspects of auditory discrimination of stop and nasal 


sounds in children during their early school years. 


To test for the significance of the differences between means 


for Kindergarten and Grade One auditory discrimination scores a two- 


tailed t-test was used. Table 5.5 shows that the test mean of 198.69 


for the Grade One sample is significantly greater (p < .01) than the 


test mean of 165.23 for Kindergarten. 


TABLE 5.5 


Table 5.5 also indicates that 


MEANS AND STANDARD DEVIATIONS ON S-N AUDITORY 


DISCRIMINATION TEST SCORES IN KINDERGARTEN 


Aud. Dis. 
Test 

Ks 
One 34.78 
Two 32030 


Three 33.06 


Four 33.59 


Five 30.90 


Teta, 165,23 


Mean 


Gr. £ 


40.14 


38.75 


39.85 


40.50 


39.44 


198.69 


Sic 
K. 


11.47 


179 


1O<25 


10.07 


AND GRADE ONE 


Dev. 
Gr. 


S277 


a.71 


8.17 


8.06 


DF 


98 


Variance 


99 


99 
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kK p < .01 


*® pos. +05 


mean total scores of subtests also increased consistently over the six- 


month period from Kindergarten to Grade One. 


These differences between 


means are statistically significant beyond the .01 level of confidence. 


The finding that auditory discrimination mean scores increased 
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significantly from Kindergarten to Grade One lends support to previous 
research studies (Thompson, 1963; Poling, 1968; and Oberg, 1970) show- 
ing that auditory discrimination is developmental. While findings 
also substantiate recent auditory discrimination studies at te Univer- 
sity of Alberta (Fast, 1968; Cosens, 1968; and Eagan, 1970) which sug- 
gested that children have difficulty discriminating stop and nasal 
sounds, results of this study further suggest developmental aspects of 
auditory discrimination of the finer differentiations of stop and nasal 


sounds within specific phonemic environments. 


Summary 


Statistical analysis of data show that there is a steady growth 
and development in the auditory discrimination ability of young chil- 
dren. While findings substantiate recent developmental studies of aud- 
itory discrimination ability, they also reveal that even at the Grade 
One level some subjects in this study have not mastered the ability to 
discriminate auditorily between stop sounds and between nasal sounds 


in varied phonemic environments. 
TII. PHONOLOGICAL FINDINGS 


In the analysis and discussion of the difficulty of stop and 
nasal sounds in like and unlike word-pair items, consideration is given 
to the place and manner of articulation of these stop and nasal sounds 
in relation to tongue height and tongue position of simple vowel 
sounds. Word-pair items are analyzed both in terms of sound contrasts 
and in terms of like stop and nasal sounds in initial and final posi- 


tion. Difficulty indexes from the item analyses are used in 
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determining and comparing difficulty of word-pair items. 


Least Difficult Word-Pairs 

As there were no word-pair items in Kindergarten correctly dis- 
criminated by more than 90 subjects, the 7 least difficult word-pair 
items discriminated by 85 subjects are reported in Table 5.6. Those 
items on which more than 95 subjects had correct responses in Grade 
One are reported in Table 5.7. It may be seen from Table 5.6 that the 
easiest items to discriminate in Kindergarten are like word-pairs with 
difficulty indexes ranging from .850 to .890. The fact that only 5 
similar word-pair items out of a possible total of 61 were recognized 
by more than 85 subjects in Kindergarten and 5 by 95 subjects in Grade 
One (Table 5.7) indicates the Kindergarten and Grade One subjects in 
the study had difficulty in recognition of similarities in word-pair 
items. At the same time, the fact that 2 of the 7 easiest items in 
Kindergarten are unlike word-pairs reveals that Kindergarten children 
in the test sample are becoming aware of differences in initial sound 
contrasts (Table 5.6). 

Examination of Table 5.8 shows that the least difficult unlike 
word-pairs for Kindergarten children to discriminate contain sound con- 
trasts in initial position. Least difficult word-pair items are those 
discriminated correctly by 80 per cent of the Kindergarten sample. Of 
the 20 items reported, 9 contain voiced stops, 8 voiceless stops and 3 
nasals. Eleven items involve bilabial-alveolar contrasts /p/-/t/, /b/- 
/d/ and /m/-/n/; 7 alveolar-velar contrasts /t/-/k/, /d/-/g/ and 2 the 
voiced bilabial-velar contrast /b/-/g/. Of the 11 bilabial-alveolar 


contrasts reported, 4 are voiceless /p/-/t/, 4 voiced /b/-/d/ and 3 
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TABLE 5.6 


EASIEST WORD-PAIR ITEMS AS MEASURED BY THE 
SNADT IN KINDERGARTEN . 


TC 
a ee EEEREEEaREEEnEEEEEEEEEmn enn ee 


Difficulty Index 


Word-Pair Kindergarten 
Items N=85+ 
nut—nut -890 
gear-beer j -870 
met—met -870 
mad-mad -870 
good-good - 860 
tote-coat -850 
pot-pot -850 
TABLE 5.7 


EASIEST WORD-PAIR ITEMS AS MEASURED BY THE 
SNADT IN MIDDLE OF GRADE ONE 


Difficulty Index 
Word-Pair Grade One 
Items N=95+ 


mp 


good-good -970 
paid-paid - 960 
wedge-wedge -960 
puck~puck - 960 
nut-nut 950 
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TABLE 5.8 


LEAST DIFFICULT UNLIKE WORD-PAIR ITEMS AS MEASURED BY 
THE SNADT IN KINDERGARTEN 
n,n ee 
Na aaa a ee ee ee eee eee 
Vowel* Consonant 
Word-Pair Sound Sound Contrast** Voicing 


aE EERIE aaEeEnen eames 


Difficulty Index 
Position i 


tote-coat M.B.V. Stop Alv.-vel. Voiceless Initial 850 
goat-boat M.B.V. Stop Bil.-vel. Voiced Initial -840 
pong-tong L.B.V. Stop Bil.-alv. Voiceless Initial - 830 
boat-dote M.B.V. Stop Bil.-alv. Voiced Initial -830 
toot-coot H.B.V. Stop Alv.-vel. Voiceless Initial .830 
daub-gob L.B.V. Stop Alv.-vel. Voiced Initial 830 
mood-nude H.B.V. Nasal Bil.-alv. Voiced Initial - 830 
mog-nog L.B.V. Nasal Bil.-alv. Voiced Initial -820 
puck-tuck.».C.V. Stop Bil.-alv. Voiceless Initial .820 
poke-toque M.B.V. Stop Bil.-alv. Voiceless Initial -820 
tame-came M.F.V. Stop Alv.-vel. Voiceless Initial -820 
bong-dong ~"L.B.V. Stop “Bil.-alv. Voiced Initial -820 
bon-don L.B.V..Stop..-Bil.-alv.. Voiced Initial -810 
but-gut C.V. Stop Bil.-vel. Voiced Initial -810 
dug-bug C.V. Stop Bil.-alv. Voiced Initial -810 
gone-don L.B.V. Stop Alv.-vel. Voiced Initial .810 
cook-took H.B.V. Stop Alv.-vel. Voiceless Initial .810 
tan-pan L.F.V. Stop Bil,-alv. Voiceless Initial -810 
dune-goon H.B.V. Stop Alv.-vel. Voiced Initial -810 
mod-nod L.B.V. Nasal Bil.-alv. Voiced Initial . 800 
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High Back Vowel - H 
Mid Back Vowel 
Low Back Vowel 


* 
High Front Vowel - H.F.V. 
Mid Front Vowel - M.F.V. 


Low Front Vowel - L.F.V. 
Center Vowel - C.V. 


ideale. - Bilabial-Alveolar 
Alv.-Vel. - Alveolar-Velar 
Bil.-Vel. - Bilabial-Velar 
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nasals /m/-/n/. When tongue height and tongue position are considered 
15 contrasts are in the environment of back vowel sounds, 7 precede 

the low back vowel /3/, 4 the mid back vowel /o/ and 4 the high back 
vowels /y/ and /¥/. Table 5.9 summarizes the least difficult sound 
contrasts in word-pair items according to manner and piace of articu- 
lation, and Figure 5.2 depicts the placement of vowels in these word- 
pair items. Although no definite conclusions can be drawn concerning 
the manner and place of Be: Sculation of the least difficult sound con- 
trasts in Kindergarten, examination of Figure 5.2 shows that stop 

sound contrasts preceding back vowel sounds /U/, /z/, /&/, /»/ were 
easiest for subjects to discriminate. Subjects found word-pair items 
such as "cook-took', "goat-boat" and "pong-tong" among the least diffi- 
cult “ discriminate. Figure 5.2 also reveals that the voiceless stops 
/p/-/t/ and /t/-/k/ in the word-pairs "pan-tam" and "tame-came" are the 
only contrasts preceding the low front vowel /e/ and the mid front 
vowel /e/. 

Least difficult unlike word-pair items in Grade One (Table 5.10) 
contain voiced sound contrasts /b/-/d/, /d/-/g/ and /b/-/g/ in initial 
position. Least difficult word-pair items in Grade One are those dis- 
criminated correctly by 90 per cent of the Grade One sample. While 11 
of the 20 word-pairs involve initial bilabial-alveolar contrasts, 6 
are voiced stop contrasts /b/-/d/, 4 voiceless stops /p/-/t/ and 1 the 
nasal contrast /m/-/n/. Four of the 5 alveolar-velar contrasts contain 
the voiced stops /d/-/g/ in initial position and 1 the final nasal con- 
trast /n/-/y/. The 4 bilabial-velar sound contrasts are voiced stops 
/b/-/g/. When tongue height and tongue position are considered, stop 


contrasts preceding back vowel sounds /Jo/ and /9/ and the center vowel 
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TABLE 5.10 
LEAST DIFFICULTY UNLIKE WORD-PAIR ITEMS AS MEASURED BY 
THE SNADT IN GRADE ONE 


OL 
a a eee ieee ee 


Vowel* Consonant Difficulty Index 
Word—Pair Sound Sound Contrast** Voicing Position Gr.1l 
bon-don L.B.V. Stop Bil.-alv. Voiced Initial -940 
dag-gag L.F.V. Stop Alv.-vel. Voiced Initial -920 
big-dig H.F.V. Stop Bil.-alv. Voiced Initial -920 
nut—mutt C.V. Nasal Bil.-alv. Voiced Initial -920 
kin-king H.F.V. Nasal Alv.-vel. Voiced Final -910 
boat-dote M.B.V. Stop Bil.-alv. Voiced Initial -910 
but-gut Cav. Stop Bil.-vel. Voiced Initial -910 
gone-don L.B.V. Stop Alv.=vel. Voiced Initial -910 
tuck-puck C.V. Stop Bil.-alv. Voiceless Initial -910 
tong-pong L.B.V. Stop Bil.-alv. Voiceless Initial -900 
“poke-toque M.B.V. Stop Bil.-alv. Voiceless Initial -900 
bag-dag L.F.V. Stop Bil.-alv. Voiced Initial -900 
tab-tag L.F.V. Stop Bil.-vel. Voiced Final -900 
bode-goad M.B.V. Stop Bil.-vel. Voiced Initial -900 
boat-goat | M.B.V..Stop Bil.-vel. Voiced Initial -900 
toot-coot H.B.V. Stop Bil.-alv. Voiceless Initial -900 
gain-deign M.F.V. Stop Alv.-vel. Voiced Initial -900 
dude-good H.F.V. Stop Alv.-vel. Voiced Initial -900 
mum-numb SRA Nasal Bil.-alv. Voiced Initial -900 
mog-nog L.B.V. Nasal Bil.-alv. Voiced Initial -900 
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“High Front Vowel - H.F.V. High Back Vowel - H.B.V. 
Mid Front Vowel - M.F.V. Mid Back Vowel - M.B.V. 
Low Front Vowel - L.F.V. Low Back Vowel —- L.B.V. 


Center Vowel - C.V. 
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/3/ are least difficult to discriminate. Unlike Kindergarten, the 
least difficult contrasts in the environment of front vowels /e/ and 
// in the word-pairs "deign-gain", and “bag-dag" are voiced’ stops. 

The 2 least difficult contrasts in final position /n/-/n/ in "kin-king" 
and /b/-/g/ in "tab-tag" follow the high front vowel /I/ and the low 
front vowel /ae/ respectively. Table 5.11 summarizes the place and man- 
ner of articulation of least difficult word-pair items in Grade One and 
Figure 5.3 shows the tongue height and tongue position of vowels in the 


least difficult word-pair items. 


Summary 


As in Kindergarten, in Grade One the least difficult word-pair 
items are in the environment of center and back vowel sounds. Unlike 
Kindergarten, Grade One results are more definitive as initial voiced 
contrasts in word-pairs such as "boat-dote", "bon-don", "but-gut" and 
"dag-gag" were easiest to discriminate. While least difficult items 
in Kindergarten contained only contrasts in initial position, in Grade 
One contrasts in final position were apparently also easy at this 
point in hivevdeks development. 


Most Difficult Word- 
Pair Items 


Word-pair items which Kindergarten children found most diffi- 
ait to discriminate are reported in Table 5.12. Table 5.12 reports 
those items on which fewer than 40 pupils of the total sample in Kin- 
dergarten gave correct responses. The 19 items reported include 13 
nasals, 5 stops Ae 1 fricative. Sixteen of the items involve sound 


contrasts in final position and 3 necessitate discriminating between 
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TABLE 5.12 


MOST DIFFICULT WORD-PAIR ITEMS AS MEASURED BY THE 
SNADT IN KINDERGARTEN 


Seer ee ma a a aT RS laa eps eps eterna emis ylslpsjshynipans uaiinesop spies sas tes gpoe niacin pees nas 
percents es rms vo Smo ooo ee ee 


Vowel* Consonant Difficulty Index 

Word-Pair Sound Sound Contrast** Voicing Position K. 
8 as Ce, eer het maeee ie Fs 
mead-need H.F.V. Nasal Bil.-alv. Voiced Initial -270 
beam-bean H.F.V. Nasal Bil.-alv. Voiced Final . 280 
cam—-can L.F.V. Nasal Bil.-alv. Voiced Final -290 
meat-neat H.F.V. Nasal Bil.-alv. Voiced Initial - 300 
main-maim M.F.V. Nasal Bil.-alv. Voiced Final -310 
tome-tone M.B.V. Nasal Bil.-alv. Voiced Final - 320 
fret-threat M.F.V. Fric. Lab.-int. Voiceless Initial - 330 
pome-pone M.B.V. Nasal Bil.-alv. Voiced Final - 330 
deign-dame M.F.V. Nasal Bil.-alv. Voiced Final - 340 
gid-gig H.F.V. Stop Alv.-vel. Voiced Final 340 
gib-gid H.F.V. Stop Bil.-alv. Voiced Final - 340 
bam-ban L.F.V. Nasal Bil.-alv. Voiced Final 350 
nog~nod L.B.V. Stop Alv.-vel. Voiced Final » 360 
doom-dune H.B.V. Nasal Bil.-alv. Voiced Final - 360 
tug-tub C.V. Stop Bil.-vel. Voiced Final -370 
shape-shake M.F.V. Stop Bil.-vel. Voiceless Final - 380 
tame-tain M.F.V. Nasal Bil.-alv. Voiced Final - 390 
deam-dean H.F.V. Nasal Bil.-alv. Voiced Final -400 
game-gain M.F.V. Nasal Bil.-alv. Voiced Final -400 
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sounds in initial position. Only 2 of the word-pair items involve 
voiceless contrasts. Both of these items "fret-threat" and "shape- 
shake" are items from the Wepman Auditory Discrimination Test. When 
tongue position and tongue height of vowels are considered, 14 items 
contain front vowel sounds, 1 a center vowel sound and 4 back vowels. 
Of the 14 items containing front vowels, 6 involve high front vowels 
/i/, /1/; 6 mid front vowels /e/, and 2 the low front vowel /x/. Fig- 
ure 5.4 depicts the most difficult word-pair items on the SNADT accord- 
ing to tongue position and tongue height of the vowel. The most dif- 
ficult unlike word-pair item containing an initial bilabial-alveolar 
nasal contrast /m/-/n/ preceding a high front vowel /i/ is 'mead-need". 
The only other difficult contrast in initial position is also a bila- 
bial-alveolar contrast preceding a high front vowel in the word-pair 
"meat-neat". The other word-pair items which posed the greatest dif- 
ficulty for Kindergarten subjects to discriminate contain the final 
bilabial-alveolar nasal /m/-/n/ following front vowel sounds /i/, /e/ 
and /30/ as in "beam-bean", "main-maim", and "cam-can". Bilabial- 
aleveolar nasals are also contained in difficult word pairs following 
high back vowel /U/ as in "doom-dune" and the mid back vowel /0/ as in 
"tome-tone",. 

In Grade One there are only 2 items onthe SNADT on which less 
than 40 subjects failed to give a correct response as compared to the 
19 items in Kindergarten (Table 5.13). One of the most difficult 
items, "fret-threat" contains the only Voidiiless fricative contrast on 
the test /f/-/th/. The other difficult word-pair '"main-maim" contains 
a final bilabial-alveolar contrast /m/-/n/ following a mid front vowel 


/e/. In addition to these 2 difficult items, Table 5.13 presents the 
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TABLE 5.13 


MOST DIFFICULT WORD-PAIR ITEMS AS MEASURED BY THE 
S-N AUDITORY DISCRIMINATION TEST AT MIDDLE OF GRADE ONE 


Vowel* Consonant Difficulty Index 
Word-Pair Sound Sound Contrast** Voicing Position Coat 


fret-threat M.F.V. Fric. Lab.-int. Voiceless Initial 2270 
main-maim M.F.V. Nasal Bil.-alv. Voiced Final 350 
pat-pack L.F.V. Stop Alv.-vel Voiceless Final 420 
tome-tone M.B.V. Nasal Bil.-alv. Voiced Final - 430 
deign-dame M.F.V. Nasal Bil.-alv. Voiced Final -440 
pome-pone M.B.V. Nasal Bil.-alv. Voiced Final 450 
tomb-tune H.B.V. Nasal Bil.-alv. Voiced Final -470 
beam-bean H.F.V. Nasal Bil.-alv. Voiced Final 3930 
mead-need H.F.V. Nasal Bil.-alv. Voiced Initial «230 
meat-neat H.F.V. Nasal Bil.-alv. Voiced Initial -540 
doom-dune H.B.V. Nasal’ Bil.-alv. Voiced Final sO 
cam-can L.F.V. Nasal Bil.-alv. Voiced Final - 550 
ton-tongue C.V. Nasal Alv.-vel Voiced Final - 560 
deem-dean H.F.V. Nasal Bil.-alv. Voiced Final .570 
tame-tain M.F.V. Nasal Bil.-alv. Voiced Final 2070 
min-mim H.F.V. Nasal Bil.-alv. Voiced Final sO 
mem-men M.F.V. Nasal Bil.-alv. Voiced Final -570 
pam-pan L.F.V. Nasal Bil.-alv. Voiced Final -570 
tug-tub C.V. Stop Bil.-vel. Voiced Final -570 
tan-tam L.F.V. Nasal Bil.-alv. Voiced Final - 580 
cone-come M.B.V. Nasal Bil.-alv. Voiced Final - 580 
came-cane M.F.V. Nasal Bil.-alv. Voiced Final -590 
gid-gig H.F.V. Stop Alv.-vel. Voiced Final - 590 
bog-bob L.B.V. Stop Bil.-vel. Voiced Final - 600 
cod-cog LiB.V.. Stop, .Alvs-vel., Voiced Final - 600 
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25 word-pairs on which less than 60 subjects of the test hove failed 
to give a correct response in Grade One. Similar to the pattern in 
Kindergarten, word-pairs involving final bilabial-alveolar nasal con- 
trasts following front vowel sounds were most difficult for subjects 
in Grade One to discriminate (Figure 5.5). 

Comparison of difficulty indexes in Kindergarten and Grade One 
(Table 5.14) reveals that fewer children had difficulty in discrimin- 
ating word-pair items in Grade One. This is shown by difficulty in- 
dexes of word-pair items as "mead-need" with difficult indexes of .270 
and .530 indicating that 27 subjects in Kindergarten were able to dis- 
criminate the word-pair item correctly and 53 subjects in Grade One. 
At the same time, subjects are still experiencing difficulty with the 
initial voiceless fricative comparison "fret-threat" (.330 and .270) 
and the following final bilabial-alveolar nasal contrast /m/-/n/ after 
the mid front vowel /e/ as in "main-maim" (.310 and .350) and the mid 
back vowel /o/ as in "tome-tone" (.320 and .430). 

Examination of individual word-pair items (Table 5.14) as to 
difficulty of stop and nasal sound contrasts shows that 21 
word-pairs or 24 per cent of the 68 word-pairs containing bilabial- 
alveolar contrasts are among the most difficult items to discriminate. 
With the exception of the voiced bilabial-alveolar contrast in "gib- 
gid", all other contrasts are the bilabial-alveolar nasal contrast 
/m/-/n/. While 2 of these contrasts precede the high front vowel /i/, 
13 other contrasts follow front vowels, 2 the high back vowel /t// and 
3 the mid back vowel /o/. Of the 55 word-pairs on the SNADT containing 
alveolar-velar contrasts, 5 or 9 per cent of the contrasts are among 
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cog", one voiceless, "pat-pack" and the other a nasal "ton-tongue". 
These stop and nasal alveolar-velar contrasts tend to be more diffi- 
cult to discriminate following center and low vowels /3/, /95/, /e. 
There are only 2 of the 39 bilabial-velar contrasts or 5 per cent of 
these contrasts among the most difficult to discriminate. Both of 
these word-pairs are voiced as in "tug-tub", and "bog-bob". Like the 
alveolar-velar contrasts, these contrasts follow the center vowel /3/ 


and the low back vowel /)/. 


Summary 


Individual word-pair items were more difficult to discriminate 
in Kindergarten than in Grade One. The most difficult stop and nasal 
sound contrasts both in Kindergarten and Grade One contain bilabial- 
alveolar nasals /m/-/n/ preceding and following the high front vowel 
/i/ and following the front vowels /C€/, // and the mid back vowel 


/o/. 


Average Difficulty Indexes 


To examine in greater depth children's ability to discriminate 
specific types of sounds, the average difficulty index score for each 
type of consonant sound contrast in relation to the preceding or fol- 
lowing vowel sound was obtained by utilizing the difficulty indexes of 
the item analysis for each word-pair item. It is within the context 
of average difficulty index that the difficulty of sound contrasts was 
determined. That is, as the difficulty of a test item is usually ex- 
pressed as the proportion of a certain sample who responded to it cor- 
rectly, an average difficulty of .630 would indicate that approximately 


63 per cent of the responses on items measuring voiceless bilabial stop 
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sounds preceding high front vowel sounds on the SNADT were correct 
(Appendix B). The following sections report average difficulty indexes 
and discuss difficulty of word-pair items. In instances where the 
average difficulty could not be obtained because there was only one 


item, the difficulty index of the individual item is used. 


Like Word-Pairs 

To determine more completely difficulty of word-pair items, 
like word-pairs were examined using average difficulty indexes. Al- 
though findings (Table 5.6) reveal that like word-pair items are eas- 
iest to discriminate, findings also show that subjects in Kindergarten 
and Grade One had difficulty in discriminating some like word-pairs. 
For example, while the word-pair item "good-good" has difficulty in- 
dexes of .860 and .970 indicating 14 subjects in Kindergarten and only 
3 subjects in Grade One had difficulty recognizing these words as sim- 
ilar, responses to the word-pair "boom-boom" with difficulty indexes 
of .670 and .720 show that 33 children had difficulty with this item 
in Kindergarten and 28 children in Grade One. 

Average difficulty indexes of like word-pairs are reported in 
Tables 5.15, 5.16 and/5s17. <The most difficult ,like word-pairs for 
children in Kindergarten to discriminate with an average difficulty 
index of .675 contain an initial voiced bilabial /b/ preceding a back 
vowel &’/ as in the word-pairs "boom-boom" and "boob-boob". In final 
position the word-pair containing the voiceless /p/ preceded by the 
mid back vowel /o/ as in "cope-cope" with a difficulty index of .660 
was most difficult. As there is little difference in the indexes .660, 


.670 and .690, it may be stated that like word-pairs containing /m/ 
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and /b/ following a high back vowel /w/ are also among the most dif fi- 
cult like word-pair items (Table 5.17). As in Kindergarten, in Grade 
One the voiced velar /g/ preceding a mid front vowel /¢/ as in "geck- 
geck" (Table 5.15) and the voiced bilabial /b/ following the high back 
vowel /#/ were the most difficult like word-pairs to recognize as sim- 
ghar (lable S.17). 

While average difficulty indexes for like word-pair items are 
higher than average difficulty indexes for unlike word-pairs the aver- 
age difficulty indexes of .730 and .740 (Table 5.17) reveal that one- 
fourth of the Grade Orie students are still experiencing difficulty in 
hearing similarities in like word-pairs containing voiced bilabial 
sounds preceding and following the high back vowel /u/, voiceless 
stops preceding and following the mid back vowel /o/ and the voiced 


velar /g/ in the environment of a mid front vowel /é./. 


Unlike Word-Pairs 
Unlike word-pairs discussed in this section involve the follow- 
ing stop and nasal contrasts: 
(a) bilabial-alveolar contrasts which include the voiceless 
stops /p/-/t/, the voiced stops /b/-/d/ and the nasals 
Lol (ay: 
(b) alveolar-velar contrasts which include the voiceless 
stops /t/-/k/, the voiced stops /d/-/g/ and the nasals 
/n/-/n/; 
(c) bilabial-velar contrasts which include the voiceless 


stops /p/-/k/, and the voiced stops /b/-/g/. 
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TABLE 5.15 


AVERAGE DIFFICULTY INDEXES OF LIKE WORD-PAIR ITEMS CONTAINING 
STOP AND NASAL SOUNDS PRECEDING AND FOLLOWING 
FRONT VOWEL SOUNDS 


Type of Sound Voiceless Voiced Nasal 
<a Gr.1l w. Gr.l a Gr.l 

Initial 

Bilabial 

High Front Vowel 743 843 wie - 865 - - 
Mid Front Vowel 820 -960 ~ 165 865 -870 - 840 
Low Front Vowel - - - - -870 - 880 
Alveolar 

High Front Vowel . 780 sore 2/90 -920 - - 
Mid Front Vowel SKS . 860 -810 ov ~- 165 -840 
Low Front Vowel ~ ~ 700 - 760 . 780 -810 
Velar 

High Front Vowel - =e .740 -840 - _ 
Mid Front Vowel ~ - -750 ~ 1/30 ~ - 
Low Front Vowel ~ - «BAD .820 ~ = 
Final 

Bilabial 

High Front Vowel 720 . 860 710 . 810 - - 
Mid Front Vowel . 760 .840 - 790 -850 ~ - 
Low Front Vowel - ~ + <OL0 - - 
Alveolar 

High Front Vowel + 71.0 Pays) «f25 . 800 . 780 895 
Mid Front Vowel -870 . 840 YAS -910 - 830 - 890 
Low Front Vowel - a! = = ms me 
Velar 

High Front Vowel 3770 900 ae TAY . 860 ~ o 
Mid Front Vowel corey: . 800 ae ke) - 880 - - 
Low Front Vowel ~ - -740 -785 : = 
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TABLE 5.16 


AVERAGE DIFFICULTY INDEXES OF LIKE WORD-PAIR ITEMS CONTAINING 
STOP AND NASAL SOUNDS PRECEDING AND FOLLOWING 
CENTER VOWEL SOUNDS 


Type of Sound Voiceless Voiced Nasal 
K. Gr.l K. Gr.l K. Gr.l 

Initial 

Bilabial 

Center Vowel - 830 -950 -/770 -940 - 800 -850 
Alveolar 

Center Vowel - 760 ~920 790 .920 .890 -940 
Velar 

Center Vowel ~ 730 pag ~ 730 -940 ~ ~ 
Final. 

Bilabial . 730 .870 ~ - - - 
Alveolar -810 -940 - - - - 
Velar Wie -930 AW ey -903 - - 
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TABLE 5.17 


AVERAGE DIFFICULTY INDEXES OF LIKE WORD-PAIR ITEMS CONTAINING 
STOP AND NASAL SOUNDS PRECEDING AND FOLLOWING 
BACK VOWEL SOUNDS 


Type of Sound Voiceless Voiced Nasal 
Ky Gr.l on Gr.l Ke Grek 

Initial 

Bilabial 

High Back Vowel -820 -820 +07) e130 - 820 -870 
Mid Back Vowel - 780 -910 - - - 830 -940 
Low Back Vowel 2f9D -8/70 ~130 -770 - 800 -890 
Alveolar 

High Back Vowel . 800 -910 - - . 830 - 880 
Mid Back Vowel - 840 - 880 - 750 .810 - 760 - 830 
Low Back Vowel . 740 .810 - - - 800 2O70 
Velar 

High Back Vowel -825 ~875 . 860 970 - - 
Mid Back Vowel <f20 835 - - = - 
Low Back Vowel a/.5 815 ALLO sf 7D ~ ~ 
Final 

Bilabial 

High Back Vowel - 820 -910 -690 -740 -670 «f2uU 
Mid Back Vowel -660 - 850 - - -840 - 880 
Low Back Vowel ~ iy fo -820 ds 5) Ons 
Alveolar 

High Back Vowel .820 .870 soon -915 O25 -850 
Mid Back Vowel - 750 .810 me i Js) .885 ~ - 
Low Back Vowel - 850 -8/70 atu .890 - - 
Velar 

High Back Vowel . 850 -910 = 7% = - 
Mid Back Vowel . 780 - 865 - = - - 


Low Back Vowel = 
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Bilabial-Alveolar Sound 
Contrasts 


Comparisons of word-pair items containing contrasts of bila- 
bial-alveolar stop and nasal sounds show that the bilabial-alveolar 
nasal sounds, /m/-/n/, preceding and following simple vowel sounds are 
contained in word-pair items that children found most difficult to dis- 
criminate in Kindergarten and Grade One. As shown in Table 5.18, there 
is a noticeable discrepancy in difficulty indexes between bilabial- 
alveolar nasals /m/-/n/ and bilabial-alveolar stops /b/-/d/ and /p/- 
/t/. This is seen by the low difficulty indexes of 4400 in Kindergarten 
and .620 in Grade One for the bilabial-alveolar nasals /m/-/n/ preced- 
ing high front vowels /i/, /I/ in such words as “meat-neat", “knit- 
mitt'' and by the higher difficulty indexes of .750 and .840 for the 
most difficult voiceless stops contrast /p/-/t/ preceding low front 
vowels as in "pam-tam" and the higher difficulty indexes of .680 and 
.850 for voiced contrasts /b/-/d/ preceding the low front hd ot /3@./ 
as in "ban-dan" in Kindergarten and the center vowel /‘3 / as in "bug- 
dug'' in Grade One. Although Table 5.18 shows that in Kindergarten 
voiced bilabial-alveolar stops /b/-/d/ preceding the low front vowel 
/9@/ are slightly more difficult than the nasal contrasts /m/-/n/, the 
discrepancy being only .03 in favor of the voiced stops, in Grade One 
the bilabial-alveolar nasals /m/-/n/ preceding the low front vowel 
/3@/ were more difficult to discriminate. That is, in Grade One 89 
per cent of the subjects discriminated voiced bilabial-alveolar stops 
correctly and 80 per cent discriminated nasal contrasts /m/-/n/ cor- 
rectly. A greater gain of 21 per cent is shown in the performance of 


the test sample in discriminating voiced bilabial-alveolar stops /b/- 
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TABLE 5.18 


AVERAGE DIFFICULTY INDEX OF UNLIKE WORD-PAIR ITEMS 
CONTAINING BILABIAL-ALVEOLAR SOUND CONTRASTS 


Type of Sound ~ Voiceless Voiced Nasal 
fp/=/ i] /b/-/d/ /m/-/n/ 
Ke Gr.1 K. Girt K. Gr.1 
Initial 


Bilabial-Alveolar 


High Front Vowel . 790 .870 raf gb 888 - 400 620 
Mid Front Vowel - - Lion sBD2 -640 - 800 
Low Front Vowel ~750 - 840 - 680 - 890 -710 -805 
Center Vowel . 780 -903 .810 850 - 760 -910 
High Back Vowel ~ - - - «795 865 
Mid Back Vowel - 820 -900 830 -910 - 660 885 
Low Back Vowel .-810 - 880 ~815 -910 797 867 
Final 

Bilabial-Alveolar 

High Front Vowel 543 ./93 ~435 ~635 Hey ‘ie y) 
Mid Front Vowel - 480 . 700 - - <o67 920 
Low Front Vowel - 580 -754 ~543 -740 - 406 -596 
Center Vowel Ais je} &, . 840 .540 ~795 ay hey) -850 
High Back Vowel - = = 3: ~425 510 
Mid Back Vowel 590 .700 ~ - -400 -487 
Low Back Vowel -605 .805 - 563 by ns -590 -740 
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Lyd 
/d/, in comparison to the lesser gain of 9 per cent in the performance 
of the test sample in discriminating bilabial-alveolar nasals /m/-/n/ 
preceding low front vowels. At the same time, while the average dif- 
ficulty index of .620 for word-pairs containing initial bilabial-alve- 
olar nasals preceding high front vowels indicates a gain of 22 per 
cent, items containing these contrasts are more difficult to discrimi- 
nate in initial position in Grade One. As in other aspects of develop- 
ment, auditory discrimination ability appears to have spurts and 
plateaus. 

As reported in Table 5.18, bilabial-alveolar sounds in final 
position are more difficult to discriminate than bilabial-alveolar 
sound contrasts in initial position. The most difficult sound con- 
trasts in Kindergarten with average difficulty indexes of .373 and .387 
are bilabial-alveolar nasals /m/-/n/ following high and mid front vow- 
els /i/, /I/, /e/, respectively. Average difficulty indexes of .435 
and .480 also reveal that the voiced contrast /b/-/d/ and the voice- 
less contrast /p/-/t/ are most difficult to discriminate following the 
high front vowel as in "bib-bid" and the mid front vowel as in "pep- 
pet". In Grade One, nasal contrasts following back vowels /y/, /o/ 
with average difficulty indexes of .510 and .487 are most difficult 
to discriminate. Although the greater gains are shown in comparison 
of nasal contrasts following high and mid front vowels, average diffi- 
culty indexes of .557 and .520 aad .596 reveal that more than 40 per 
cent of Grade One subjects are still unable to discriminate contrasts 
such as "deam-deen", "came-cane" and "pam-pan". The least gain between 
difficulty indexes (.08) is in bilabial-alveolar nasal contrasts /m/- 


/n/ following the mid back vowel /o/ as in the word-pairs "pome-pone”, 
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and "' 


comb-cone". Therefore, it may be stated that at the middle of 
Grade One approximately 52 per cent of the subjects were still experi- 
encing difficulty in discriminating bilabial-alveolar nasal sound con- 
trasts following the mid back vowel /o/. 
Alveolar-Velar Sound 
Contrasts 

Table 5.19 presents average difficulty indexes for the alveo- 
lar-velar sound contrasts; /t/-/k/, /d/-/g/, /n/-/n/. As to be expect- 
ed in English, there are no alveolar-velar nasal contrasts in initial 
position. As shown in Table 5.19 the most difficult alveolar-velar 
contrasts in initial position in Kindergarten and in Grade One are the 
voiceless stop contrasts /t/-/k/ preceding a mid front vowel sound /e/, 
/E/ as in "tain-cain" and "keg-teg". There is only a slight difference 
of .024 between the average difficulty index of .664 for voiceless stop 
contrasts /t/-/k/ and .680 for voiced contrasts /d/-/g/ preceding mid 
front vowel sounds in Kindergarten. In Grade One the corresponding 
indexes for these contrasts are .822 and .855. Thus, results show a 
gain of 16 per cent in performance of the test sample in discriminating 
voiceless stop contrasts /t/-/k/ as in "take-cake" and a gain of 17 
per cent in discriminating voiced contrasts /d/-/g/ as in "game-dame". 
It may be seen from Table 5.19 that alveolar-velar stop contrasts are 
less difficult preceding back vowels /o/, /»/ as in "tote-coat" and 
"sone-don" with average difficulty indexes ranging from .790 to .850 
than contrasts preceding front vowel soundswith indexes ranging from 
.664 to .750. In Grade One the range of difficulty was .822 to .885 
for front vowel sounds and .885 to .890 for back vowel sounds. 


In comparing alveolar-velar sound contrasts in final position 
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TABLE 5.19 


AVERAGE DIFFICULTY INDEXES OF UNLIKE WORD-PAIR ITEMS 
CONTAINING ALVEOLAR-VELAR SOUND CONTRASTS 


Type of Sound Voiceless Voiced Nasal 
/t/-/k/ /d/-/g/ /n/-/n/ 
Ka Gr.1l Ke Gr.l K; ea 
Initial 


Alveolar-Velar 


High Front Vowel a725 865 .665 845 - 
Mid Front Vowel - 664 yo2Z - 680 OD - ~ 
Low Front Vowel -670 833 -750 - 885 - - 


Center Vowel - - = = = 


High Back Vowel - 820 Ppsto pi -/90 885 - ~ 
Mid Back Vowel - 850 . 890 ~ ~ - - 
Low Back Vowel - ~ .820 885 - - 
Final 

Alveolar-Velar 

High Front Vowel ~625 .- 780 - 460 eZ .785 .870 
Mid Front Vowel -620 ahs - 660 890 - - 
Low Front Vowel 2536. .708 .600 . 780 700 881 
Center Vowel - 687 - 830 rs Be .810 -470 -560 
High Back Vowel - = ase = = a 
Mid Back Vowel calles) . 760 - as - - 
Low Back Vowel ~645 —o23 393 .643 sor -695 
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in Kindergarten the low average difficulty index of .393 for word-pairs 
such as "cod-cog" reveals that the voiced alveolar-velar stop contrast 
/d/-/g/ following a low back vowel is most difficult. While the most 
difficult contrast in Grade One with a difficulty index of .560 is the 
alveolar-velar nasal contrast /n/-/n/ following a center vowel, /3/, 
among the least difficult contrasts in final position both in Kinder- 
garten and in Grade One is the nasal contrast /n/-/y/ following a front 
vowel /i/ as in "kin-king" and "pin-ping". The low difficulty indexes 
of .643 reveals, as in Kindergarten, that 36 per cent of Grade One sub- 
jects still find voiced alveolar-velar contrasts following low back 
vowels, as "nog-nod"’ difficult to discriminate. 
Bilabial-Velar Sound 
Contrasts 

Comparisons between bilabial-velar sound contrasts /p/-/k/ and 
/b/-/g/ are not so numerous as comparisons between bilabial-alveolar 
and alveolar-velar sound contrasts. Table 5.20 shows fewer bilabial- 
velar stop contrasts in initial position following front vowel sounds 
and no bilabial-velar nasal contrasts. With the exception of the 
voiceless bilabial-velar stop contrast /p/-/k/, the only contrast pre- 
ceding a high front vowel, with an average difficulty index of .710, 
all other difficulty indexes of word-pair items containing initial 
bilabial-velar sound contrasts are above ./50 in Kindergarten and above 
.860 in Grade One. Like bilabial-alveolar and alveolar-velar sound 
contrasts, bilabial-velar sound contrasts are more difficult to discrim- 
inate in final position as shown by the indexes ranging from .480 to 
.770 in Kindergarten and .680 to .870 in Grade One. While in Kinder- 


garten the most difficult bilabial-velar contrast with a difficulty 
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TABLE 5.20 


AVERAGE DIFFICULTY INDEX OF UNLIKE WORD-PAIR ITEMS 
CONTAINING BILABIAL-VELAR SOUND CONTRASTS 


Type of Sound Voiceless Voiced Nasal 
/p/-/k/ /b/-/g/ /m/-/9/ 
K. Gr.1 K. Gr.1l K. Gr.1 
Initial 


Bilabial-Velar 

High Front Vowel ‘.710 - 860 ~ - “ Bs 
Mid Front Vowel ~ = - = es sa 
Low Front Vowel - - _ - = - 


Center Vowel ~ - -810 -910 ~ ~ 
High Back Vowel - 760 .870 ~ ~ - 
Mid Back Vowel - 760 - 890 795 -900 - - 
Low Back Vowel . 780 - 890 . 780 850 ~ - 
Final 

Bilabial-Velar 

High Front Vowel - 604 - 798 Py A 48) . 800 - - 
Mid Front Vowel - 560 0725 = = = ~ 
Low Front Vowel - 580 of 10 140 4070 - ~ 
Center Vowel - - -510 - 680 ~ - 
High Back Vowel - = = = — _ 
Mid Back Vowel - 480 “125 = - - - 
Low Back Vowel +565 - 760 564 688 - ae 
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index of .480 is the voiceless stop contrast /p/-/k/ following the mid 
back vowel /o/ as in "cope-coke", in Grade One the most difficult con- 
trasts with difficulty indexes of .680 and .688 are voiced following 
the low back vowel /5/ and the center vowel /a/ as in "bog-bob" and 
"tug-tub'". As in the case of comparisons of alveolar-velar contrasts 
which show that Grade One subjects found contrasts following center 
and low back vowels most difficult to discriminate in Grade One, com- 
parisons of bilabial-velar contrasts also reveal that approximately 42 
per cent of the subjects in the test sample had difficulty in Grade 
One discriminating word-pairs containing bilabial-velar contrasts /b/- 


/g/ following center and low back vowels /a/ and /5/. 


Summary 


Comparisons of average difficulty indexes of bilabial-alveolar 
contrasts /p/-/t/, /b/-/d/ and /m/-/n/ and alveolar-velar contrasts 
/p/-/k/, /b/-/g/ and /m/-/y/ show that these sound contrasts are more 
difficult to discriminate in Kindergarten than in Grade One and in 
final position than in initial position (Table 5.21). These findings 
show that the children not only developed general auditory discrimina- 
tion ability from Kindergarten to Grade One but also an ability to dis- 
criminate specific sound contrasts within similar environments. Find- 
ings also reveal that contrasting of phonemes may be learned in initial 
position first as children learn to attend to initial cues in words 
without attending to the total word. 

In considering difficulty of contrasts in relation to place of 
articulation subjects found bilabial-alveolar nasals more difficult to 


discriminate than alveolar-velar stops and alveolar-velar stops more 
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TABLE 5,21 


AVERAGE DIFFICULTY INDEXES OF WORD-PAIR ITEMS INVOLVING 
MOST DIFFICULT BILABIAL-ALVEOLAR, ALVEOLAR-VELAR 
AND BILABIAL-VELAR SOUND CONTRASTS IN 
KINDERGARTEN AND GRADE ONE 


Initial Final 
Sound Ave. Ave. 
Contrast Grade Vowel Contrast Dif. Vowel Contrast Dif. 
Bilabial- 
Alveolar K H.F.V. /m/-/n/ -~400 H.F.V. /m/-/n/ 373 
One H.F.V. /m/-/n/ -620 M.B.V /n/-/n/ 487 
Alveolar- . 
Velar K M.F.V. /t/-/k/ 664 L.B.V. /d/-/g/ . 393 
One M.F.V. /t/-/k/ O22 C.V.. /n/-/n/ -560 
Bilabial- 
Velar K H.F.V. /p/-/k/ —.710 M.B.V. /p/-/k/. .480 
One L.B.V.! ° /b/-/g/ © 850 C.V. /b/-/g/  .680 
H.F.V. /p/-/k/  .860 L.B.V. /b/-/g/  .688 
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difficult than bilabial-velar stops. In initial position nasal con- 
trasts and voiceless contrasts were more difficult preceding front 
vowel sounds. In final position, with the exception in Kindergarten 
of the difficult nasal contrast /m/-/n/ preceding a high front vowel, 
contrasts were more difficult following center, mid and low vowel 
sounds. At the same time, findings in the study are not definitive 
suggesting that phonemic decisions processing is still developing and 
that phonemic system learning is a complex and involved process. 

For comparative purposes pila alnalveoian sound contrasts as 
reported in Table 5.18 are briefly summarized in Table 5.22. Table 
5.22 shows most difficult and least difficult sound contrasts and the 
average number of children who discriminated correctly word-pair items 
containing these sound contrasts. The most difficult and least diffi- 
cult alveolar-velar sound contrasts as reported in Table 5.19 and the 
average number of children who discriminated correctly word-pair items 
containing these sound contrasts are presented in Table 5.23. Table 
5.24 shows the most difficult and least difficult bilabial-velar sound 
contrasts as reported in Table 5.20 and the average number of children 
who discriminated correctly word-pair items containing these sound con- 


trasts. 


Voicing 
As indicated in Table 5.21, average difficulty indexes of dif- 


ficult sound contrasts, as well as difficulty indexes of individual 
word-pair items as measured by the SNADT reported in Table 5.12 and 
Table 5.13, show that word-pair items containing voiced sounds are 


more difficult to discriminate than word-pair items involving 
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voiceless sounds. Thirteen of the 19 items in which less than 40 sub- 
jects gave a correct response in Kindergarten (Table 5.12) contain 
voiced nasal sounds and 4 of the items involve voiced stops. While 
performance increased when voicing was added, Table 5.13 reveals that 
subjects in Grade One also experienced more difficulty in discriminat- 
ing items containing voiced sounds than voiceless ones. Of the 25 
items in which less than 60 subjects gave a correct response at the 
middle of Grade One, 19 of these items involve contrasts between voiced 
nasal sounds and 4 items between voiced stops. In comparing the 20 
least difficult word-pair items in Grade One, Table 5.10 shows that 11 
of these items contain contrasts of voiced stop sounds in initial posi- 
tion and one item with voiced stop contrasts in final position. There- 
fore, it may be stated that voiced word-pair items as measured by the 
SNADT are among the most difficult sound contrasts to discriminate and 
among the easiest sound contrasts to discriminate. However, the most 
difficult voiced sounds in Kindergarten and Grade One were nasals and 
the least difficult voiced stops. Table 5.13 reports that 23 most dif- 
ficult voiced sounds are in final position and Table 5.10 shows that 

14 of the least difficult voiced sounds are in initial position. It 
would seem that discrimination of word-pair items is not only influenced 
by place and manner of articulation of stop and nasal sounds, but also 


by the position of the sound in the word. 


Position of Sounds in Words 


: As shown in Table 5.12 and Table 5.13 subjects in Kindergarten 
and Grade One had more difficulty in discriminating unlike sound con- 


trasts in final position than in initial position. Cosens (1968:114), 
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in a study which investigated the effect of auditory discrimination 
training with 60 Grade One subjects, also found final sounds the most 
difficult to discriminate. Other studies investigating the auditory 
discrimination ability of Grade One children (Fast, 1968:109; Oberg, 
1970) also found final stops and final nasals among the sounds in final 
position that posed the greatest difficulty. 

Cosens (1968), in examining the aspect of voicing in relation 
to her study, found that voiced sounds tended to be more difficult for 
Grade One children. In examining voicing within sound contrasts, how- 
ever, results were less definitive. Therefore, the findings of this 
study relative to position and voicing of stop and nasal sound con- 
trasts support Cosens' (1968) findings. It would seem that discrimin- 
ation of stop and nasal sound contrasts is dependent not only upon the 
position and voicing of the sound contrast in the minimal word-pair 
but is also dependent upon the place of articulation of the stop and 
nasal sound in relation to the tongue position and tongue height of 


the vowel. 
IV. SUMMARY OF PHONOLOGICAL FINDINGS 


Findings of this study suggest an orderliness in phonemic deci- 
sion processing. In agreement with Berko and Brown (1960:578), the 
sequence may be assumed to be an orderly one in that the "greatest pos- 
sible phonemic distinctions are made first, with smaller differentia- 
tions following later." It would appear that children recognize simi- 
larities in word-pairs before learning to attend to differences. This 
is in accordance with the sequences of steps in perception as defined 


by Vernon (1958). This development in auditory discrimination not only 
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indicates maturation but it may also indicate the effect of learning 
on the subjects' recognition of the importance of awareness of audi- 
tory stimuli. From the findings in this study it is evident that Kin- 
dergarten and Grade One children do not master the task of seeing sim- 
ilarities in word-pairs, thus suggesting that while phonemic decision 
processing becomes more accurate, orderliness does not Teteeavenee 
mastery in sequencing. 

Word-pair items were found to be more difficult to discrimin- 
ate when the contrasts were in final position. It is known that the 
position of the sound in a word adds to the perceptual cues of dura- 
tion of sounds that English speaking children learn in order to dis- 
criminate words. While the final sound influences the duration of the 
preceding vowel, the duration of each sound influences the duration of 
the entire words measured in the SNADT. Children in their early years 
when confronted with the task of discriminating word-pairs or when 
decoding words in reading, may attend to initial sounds and thereby 
learn the distinguishing cues for discrimination of initial sounds 
prior to learning cues for final sounds. While children attend to ini- 
tial sounds in words, findings show that minimal word-pairs beginning 
with the same consonant in the environment of the same vowel were more 
difficult to discriminate than words beginning with unlike consonants. 
This is plausible as the child attending to a contrast in initial posi- 
tion has the differentiating cue of two unlike sounds, thereby verify- 
ing the fact that in phoneme sequence learning physical stimuli that 
are most distinctive are learned first, and finer differentiations 
later. Perhaps this also accounts for some subjects articulating words 


to reinforce auditory discrimination of word-pair items. At the same 
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time in the early language development of the child, it is ae that 
words are composed of no more than two different phonemes. It may be 
that a child, as in initial stages of language acquisition, when first 
confronted with an auditory discrimination task uses a CV system in 
discriminating. That is, a child can perceive phonemes only within the 
context of a syllable. Thus a child who has acquired ability differ- 
entiating syllables must learn to identify differences smaller than a 
syllable, to isolate a phoneme from its environment. This phoneme 
decision processing probably comes at the time in the life of the child 
when he is beginning to learn to read and to write. Not only mus t the 
child learn to isolate a phoneme from its environment, but the child 
must also learn to relate this isolated phoneme to the phonemes within 
the environment. 

As the more alike word-pair items are, the more difficult they 
are to discriminate, the SNADT may have required greater facility in 
hearing differences between contrasts. It may be that durational cues 
for distinguishing sounds require finer discrimination when both sounds, 
as in this study, have the same manner of articulation. Children may 
learn to use durational cues in perceiving and distinguishing voiced 
sounds from voiceless prior to learning cues for voiced sounds with 
different places of articulation. As subjects in the study had less 
difficulty in discriminating voiced stop contrasts in initial position 
in more varied contexts than voiceless stops, it may be that sound con- 
trasts in a voiced environment may be learned prior to those in a voice- 
less environment. It is known that English vowels preceding voiceless 
consonants are shorter in duration than those before voiced consonants. 


The shortening of vowels before voiceless consonants is due to an 
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articulatory activity arbitrarily imposed by the phonological system 
of English and constitutes learned behavior in English rather than a 
phonetic universal (House, 1961). Furthermore, the transition is 
longer after voiced stops because there is no voiceless pause between 
the explosion and the vowel cancelling the beginning of the transition. 
As "longer vocalic segments yield longer transition segments, and the 
transition . . . is one of the primary parameters that distinguish one 
stop from ado enex (Rudegeair, 1970:57)," it is possible that children 
learn to attend to this stronger cue for voiced stops prior to cues 
for voiceless stops. 

Although studies by Cosens (1968), Eagan (1970) and Oberg 
(1970) have shown that when all sound contrasts were considered, sub- 
jects performed significantly better on voiceless than on voiced 
sounds, comparison of pupils' performance on voiced and voiceless with- 
in sound contrasts was less me PERS Results of this study also 
indicate that performance of pupils on word-pair items in relation to 
manner of articulation of sound contrasts were not definitive. Factors 
other than manner of articulation appeared to influence the discrimin- 
ation of sound contrasts. 

In considering difficulty of contrasts in relation to place of 
articulation, bilabial-alveolar contrasts were more difficult than 
alveolar-velar contrasts and alveolar-velar contrasts more difficult 
than bilabial-velar contrasts. This finding is contrary to Eagan's 
(1970:88) in that she found bilabial-velar contrasts among the most 
difficult to discriminate and hypothesized that the "farther away the 


points of articulation are from each other the more difficult it is to 


discriminate the sounds." Findings of this study are not contradictory 
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to Eagan's findings but support the hypothesis that vowel uae 
affects consonant discrimination. Results of this present study, while 
not definitive, may be supportive of a theory of phoneme system learn- 
ing. 

It would seem subjects in the study have learned to distinguish 
between bilabial and non-bilabial sounds. At the same time there is 
confusion in discriminating alveolar and velar sounds. As in the acqui- 
sition of language "when /k/ appears mistakes in both phonemes /k/, /t/ 
arise, at first, especially those caused by a hyper-correct repression 
of the expected /t/ in favor of /k/ (Jakobson, 1968:54)." Results of 
the study seem to indicate that children are beginning to become con- 
sistent in their discrimination and are making the finer and yet gross 
differentiation between front consonants and back consonants, between 
the bilabial-velar contrasts :/p/-/k/, /b/-/g/, and /m/-/n/. While sub- 
jects are progressing one more step in acquiring the adult phonemic 
pattern of English, or advancing in ability to isolate a phoneme from 
its contextual environment, they are still experiencing difficulty with 
alveolar sound contrasts. The fact that nasal contrasts were most dif- 
ficult suggests that children in Grade One may not have mastered the 
consonant-sonorant distinction necessary for auditory discrimination of 
nasals within the context of vowel sounds. It is known that nasal re- 
sonance brings consonants closer to vowels and when superimposed upon a 
vocalic spectrum dampens the other formants and deflects the vowel 
from its optimal pattern (Jakobson, 1962). While nasals influence vow- 
els in much the same manner as voiced stops, studies by Fisher-Jérgensen 
(1964) (cited by Lehiste, 1970) and Peterson and Lehiste (1960) have 


reported reverse order for duration of vowels in relation to nasals. 
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Short vowels were found to be longest before /t/, shorter before /k/ 
and shortest before /p/, and for long vowels, the decreasing order be- 
fore the following consonant was /d/>/g/>/g/. For nasals the order 
was reversed. After short vowels the decreasing order was /m/>/n/>/n/ 
and following long vowels /n/>/n/>/m/. In speech if an error is made 
in the duration of one phoneme it is compensated for in the following 
phoneme. While children are able to use and recognize words involving 
nasal sounds in speech, they may be experiencing difficulty in discrin- 
inating nasal contrasts. The fact that /n/ has the shortest durational 
cue following short vowels and less differentiation of duration between 
/m/ and /n/ following long vowels, may explain the difficulty subjects 
had in discriminating nasal contrasts on the SNADT. This factor per- 
haps strengthens the hypothesis that specific environments of stop and 
nasal sounds will have a more favorable effect on the phonemic decision 
than other environments, and thereby facilitate auditory discrimination 
of sound contrasts. 

As the most difficult sound contrasts were found in the environ- 
ment of a mid vowel or a high vowel, it is possible that children who 
have learned to distinguish high vowels from low vowels are still con- 
fused in distinguishing mid vowels. Moreover, studies conducted by 
Wang and Fillmore (1961) confirmed their hypothesis that consonant rec- 
ognition is better when consonants are adjacent to low vowels, since 
high vowels have smaller amplitude than low vowels. It may be then that 
the difficulty in auditory discrimination of word-pairs is nox only 
dependent upon maturation and developmental learning experience, but 
also upon inherent difficult linguistic features of the phoneme. 


While emphasizing the interrelatedness of features of sounds 
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in the development of auditory discrimination, results show, as in 
other aspects of language acquisition, that there appears to be a 
spiral effect operating in the perception of stop and nasal sound con- 
trasts. This seems to be in agreement with Frazer, Bellugi and Brown 
(1963:121) who stated that a "child rarely acquires the total perform- 
ance of one language task before demonstrating acquisition of any part 


of another language task." 


Summary 


This chapter reported findings of the study relative to the 
research instrument, the SNADT. Although difficulty indexes of word- 
pair items reveal subjects in the study have not mastered the ability 
to discriminate auditorily between stop and nasal sounds in varied 
phonemic environments in Grade One, statistical analysis of data showed 
a Eeuiie homogeneity (p < .05) and a steady growth and development 
(p < .01) in auditory discrimination ability of subjects from Kinder- 
garten to Grade One. In reporting phonological findings of the study, 
like and unlike word-pair items were considered in terms of the posi- 
tion, place and manner of articulation of stop and nasal sounds in 
relation to tongue height and tongue position of the preceding or fol- 
lowing simple vowel sound. The following chapter analyzes and dis- 
cusses pertinent findings concerning the relationship between auditory 


discrimination and beginning reading achievement and other variables 


investigated in the study. 
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CHAPTER 6 


RELATIONSHIP BETWEEN PUPIL PERFORMANCE ON THE S-N AUDITORY 
DISCRIMINATION TEST AND RELATED AUDITORY ABILITIES, 
READING ACHIEVEMENT AND INVESTIGATED VARIABLES 
IN THE STUDY 

This chapter is designed to present further analysis of find- 
ings. The chapter is divided into three sections. The first pertains 
to auditory discrimination as measured by the SNADT and auditory vari- 
ables of acuity and memory span. The second discusses the relationship 
between auditory discrimination and reading. The third considers the 
relationship between auditory discrimination and each of the following 


variables: chronological age, sex, language environment and 


intelligence. 


I. AUDITORY VARIABLES 


This section reports results of Pearson product-moment corre- 
lations used to investigate the relationship between performance on 
the SNADT and auditory acuity and memory span; results of t-tests used 
to determine growth in acuity and memory span of subjects from Kinder- 
garten to Grade One; and results of t-tests using Welch approximations 
to investigate differences between means of acuity and memory span 


scores of high and low auditory discriminators. 


Auditory Acuity 


Correlation coefficients between total auditory discrimination 
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scores on the SNADT and total auditory acuity for low, middle and high 
frequency tones as measured by the Maico Fl audiometer are reported in 
Table 6.1. It may be seen from Table 6.1 that low negative correla- 


tions exist between auditory discrimination and auditory acuity. 
TABLE 6.1 


CORRELATIONS BETWEEN SNADT SCORES AND AUDITORY 
ACUITY SCORES IN KINDERGARTEN AND GRADE ONE 
N=100 


~SSEIxULSESESIEIEoSEEIE(ax“xL“SeEe—E—E— EEE — — ———————X{[VL_x_[_[_[=[_ LSS 


Acuity for: Correlation with SNADT 

K. Creu 
Low Frequencies -.216 -.002 
Middle Frequencies ; -.188 : -.042 
High Frequencies -.127 -.043 
Total Frequencies -.187 -.027 


The negative correlations between the SNADT and auditory acuity 
may be explained by the method of measuring acuity. As acuity for pure- 
tones is measured by decibels, a decibel being the level of intensity 
at which a subject can hear sound, the lower decibel score reported 
indicates the higher level of acuity. For example, a child with a 
decibel score of five at any given frequency would have better acuity 
than a child with a decibel score of twenty. As a result, correlations 
in this study were computed between auditory acuity scores that were 
high, if acuity were poor, and low, if acuity were good, with auditory 


discrimination scores that were high if discrimination were good and 
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low if discrimination were poor. The relationship between auditory 
discrimination and acuity is, therefore, expressed as a negative 
correlation. 

Although the correlations of -.127 and -.216 in Kindergarten 
are low, they reveal a slightly greater relationship between auditory 
acuity and auditory discrimination in Kindergarten than in Grade One. 
These low correlations suggest that as children become older and prog- 
ress through Grade One, there is less correlation between auditory 
acuity and auditory discrimination. Low correlations of -.002 to 
-.027 in Grade One show very little relationship between auditory 
acuity and discrimination. It may be that as subjects in Grade One 
became accustomed to audiometric testing and learned to attend to the 
appropriate stimuli required in hearing low, middle and high frequency 
tones, the audiometric testing did not demand from the subjects the 
attention and set required for these same subjects, in performance on 
the SNADT. As a result, Grade One subjects in the study acquired a 
greater proficiency in performance of auditory acuity for pure-tones 
than in auditory discrimination of minimal word-pairs. 

While subjects in Grade One acquired a proficiency in respond- 
ing to auditory acuity stimuli in a testing situation for pure tones 
of low, middle and high frequencies, all subjects did not attain the 
same level of acuity. This may be seen from Table 6.2. Table 6.2 
reports significant differences between means and standard deviations 
of Kindergarten and Grade One scores on low, middle and high fre- 
quencies (p< .01). The progressive increase in hearing acuity of 


Grade One subjects over a period of six months is shown by the 
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decrease in mean score, or decrease in decibel loss. A more homo- 
geneous group in Grade One with variations still in level of acuity 


is revealed by the decrease in standard deviations (p <o5 05). 
TABLE 6.2 


MEANS AND STANDARD DEVIATIONS ON AUDITORY ACUITY 
SCORES OF LOW, MIDDLE AND HIGH FREQUENCY 
IN KINDERGARTEN AND GRADE ONE 
N=100 


—ooIIEEEEaEEEIIEEIEIEEEIIeeeEeEe——e—— 


Variance Mean 
Fre- Mean S. Dev. DF t is DF it P 
quency. K. Gr.1 Ke Gr.l 
Low 38.30 29.19 44.08 25.92 98 <-7.350°'.001** 99 -2,.702 .008** 


Middle 56.30 35.75 79.42 43.83 98 -11.720 .001** 99 -4.148 .001%* 
High 32.00.19.25....37.81.30.25. 98 .-3.574 .001** 99 ~-5.630 .001%* 


Total 127.05 84.44 154.07 94.33 98 -8.773 .040* 99 -4.459 .001%* 


KK 
p<.01 
“p<. .05 


The finding that subjects’ auditory acuity increased from 
Kindergarten to Grade One substantiates findings of other research 
studies reporting development of auditory acuity (Kennedy, 1942; 
Eagles, 1961). Results may also be indicative of the importance 
placed in recent years in screening young children for hearing 
deficits. Although audiometric testing of some subjects in this study 


showed inadequate acuity as measured by decibel loss, results of 
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earlier screening had detected children with severe hearing losses and 
children suspected of hearing problems. Referrals to doctors in many 
instances had remedied minor hearing problems. While subjects in this 
study became accustomed to audiometric testing, in some instances sub- 
jects becoming more attentive to auditory stimuli may have learned to 
compensate for their deficiency in auditory acuity. These findings 
lend support then to the contention of Price (1964) that results of 
auditory acuity studies indicate the effect of learning on hearing. 
Furthermore, in agreement with Hardy (1960), results suggest that 
auditory acuity is dependent upon the two factors of maturation and 
learning. 

As reported in Chapter IV under Characteristics of the Sample, 


four groups of high and low auditory discriminators were formed to 


research in greater depth the relationship between auditory discrimi- 


nation ability and investigated variables in the study (See Table 4.17). 


Table 6.3 reports no significant differences between auditory 
acuity mean scores of Kindergarten and Grade One high and low auditory 
discriminators. It may be seen from Table 6.3 that Grade One subjects 
in the Inconstant group with the lower mean score 76.33, revealing a 
higher level of auditory acuity for this group than other discriminator 
groups, became low discriminators in Grade One, while subjects in the 
Same group with an auditory acuity mean score of 81.47 who were low 
discriminators in Kindergarten have become high discriminators. Again 
this finding may be indicating that as subjects progressed through 
Grade One, auditory discrimination ability is less dependent on audi- 


tory acuity and may be more dependent upon factors of attention, 
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concentration, interest and motivation. It may be that auditory 
discrimination for Grade One subjects is becoming a unique task, a 
separate task which these children are beginning to relate to a 
literal task, to a printed symbol, to reading. Therefore, scores on 
the SNADT may not have been affected as much by a child's acuity level, 
as by the child's ability to sustain attention for a length of time 


and a child's awareness of the need to hear fine differences in sounds. 
TABLE 6.3 


MEANS AND STANDARD DEVIATIONS ON AUDITORY ACUITY OF 
HIGH AND LOW AUDITORY DISCRIMINATOR GROUPS 
IN KINDERGARTEN AND GRADE ONE 
N=100 


Mean 
Group Mean S.Dev. Adj.DF t be Sign. 


H.D. L.D. H.D. L.D. 


Kindergarten 108,85 155.51 65,44 233.12 41.86 =1.220° .229° N& 


Constant S2570.  9oeieZ 73-46 156.40 —27.03° =0.362 2720 NS 
Inconstant 81.47 76:33 ec4 be5Gavel ear ml 509,-0,239. 22068 NS 
Grade One 82 hSie C8737 Gnd 6508595112905 MeyA8 yO ee O025G% 7637 NS 


CT CT ccc; Ccce 


"et" is a Welch approximation 


Auditory Memory Span 


Results of Pearson product-moment correlations show low posi- 
tive correlations between performance on the SNADT and auditory memory 
span for letters and syllables. Table 6.4 reports correlations in 


Kindergarten ranging from .126 for memory for letters forward to 
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-353 (p < .01) for memory for letters backward and in Grade One from 
-233 (p < .01) for memory for syllables to .325 (p < .01) for total 


memory span. 


TABLE 6.4 


CORRELATIONS BETWEEN SNADT SCORES AND AUDITORY 
MEMORY SPAN SCORES IN KINDERGARTEN 
AND GRADE ONE 


Auditory Memory Correlation with SNADT 
Span K. Gr. 1 
Letters Forward 126 « 238%% 
Letters Backward | » 353%% »243%% 
Syllables « 245%% « 233%% 
Total Memory Span » 338%* » 325%%, 
aK 
p< .01 


Like differences between Kindergarten and Grade One means of 
auditory acuity (Table 6.2) and auditory discrimination scores (Table 
5.5), the means of auditory memory span increased over a period of six 
months. It may be seen from Table 6.5 that auditory span for letters 
forward increased significantly from 2.83 in Kindergarten to 3.31 
(p < .01) in Grade One and for letters backward from 1.31 to 1.99 
(p< .01). As would be expected, the reverse memory span for letters 
is less than for forward span. While the mean of auditory memory span 


for syllables increased from 3.45 in Kindergarten to 3.49 in Grade One, 
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the very small increase is not statistcally significant. The small 
increase in auditory memory span subtest scores from Kindergarten to 
Grade One suggests a slower rate of development in auditory memory span 
in comparison to development of auditory acuity and auditory discrimi- 
nation during the same period of time. This would be in keeping with 
Wepman's (1962) theory of perception stating that each auditory 


ability develops at its own rate. 
TABLE 6.5 


MEANS AND STANDARD DEVIATIONS ON AUDITORY MEMORY 
SPAN SCORES IN KINDERGARTEN AND GRADE ONE 
N=100 


eee 


Memory Span Variance Mean 
Test Mean S.Dev. DF LE 12 DF t P 


Letters 
Forward 2 ROOM Sloe .84 98 -4.764 .001** 99 3.550 .001** 


Letters 
Backward T. STOP 1599" "1222" ~ 17°08" -98°=19357° . 1 7BNS7?99%* 5. 5608s 001 ** 


Syllables 3.45 3.49 235 .59 98 6.386 .001** 99 39.574 .676NS 


Total 
Memory Span 7.54 8.79 2.36 1.84 98 -2.700 .008** 99 5.368 .009** 


Kk 
p< ..0l 


* 
p< .05 


Although there is no statistical evidence, the small increase 
between Kindergarten and Grade One mean scores for memory span for 


syllables may be explained through observation of two factors: one 
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within the memory syllable span test, the other within the child. In 
the scoring of the test, for example, a subject was credited with a 
span of three if he successfully completed one of three items within 
the series containing three syllables. Although more subjects in 
Grade One successfully responded to all three items correctly, showing 
a definite memory span of three for syllables, this is not evident in 
the statistical analysis. At the same time, while subjects in Kinder- 
garten responded to syllable span items with an exactness and preci- 
sion similar to the pattern in which the items were presented, Grade 
One subjects blended syllables in an attempt to phrase or say a "real 
word." As a result, errors ceeurnaer for example, in such syllable 
span items as "for id sult" which became "for insult" and "be haps" 
which became "perhaps." It may be that Grade One subjects in attending 
to auditory memory span for syllable items were influenced by language 
factors of auditory blending, intonation and association of sound with 
meaning. While it is known that responses to the same auditory tasks 
may be changed when directions for attending to the task are altered, 
results of the memory for syllable span subtest in this study suggest 
that responses to ne same auditory task may change as the child 
becomes more familiar with knowledge of words. 

While Table 6.5 shows an increase in auditory memory span mean 
scores, it also reveals a sequencing in the development of specific 
auditory memory spans during the same period of time. As the higher 
mean scores, 3.45 in Kindergarten and 3.49 in Grade One, are reported 
for auditory memory span for syllables, it may be that memory for 


syllables begins to develop earlier than for letters, and memory for 
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letters forward earlier than for letters backward. Mean scores of 


high and low auditory discriminators on auditory memory span subtests 
(Table 6.6) also suggest development from the greater to the shorter 
span in the following order: 


auditory memory for syllables, letters 


forward and letters backward. 


TABLE 6.6 


MEANS AND STANDARD DEVIATIONS ON AUDITORY MEMORY SPAN OF 
HIGH AND LOW AUDITORY DISCRIMINATOR GROUPS IN 
KINDERGARTEN AND GRADE ONE 


N=100 
a 
Mean 
Auditory ne 
Group Memory Mean S.Dev Ads Dias nt! P Sign. 
Test EH.D. tebe HeD. “evs 
Kinder- Forward 2.02. 2.54. .12.20°. 1.47. 69563, 1702. 2.093 2NS 
garten Backward Fo 70 69 1.16 1.08 85.32 4.443 .001 ** 
Syllables 3.59 -3.23. 1.88 31.93. 79.77. 2,601.5 .010 2 ee 
Total Span 8.23 6.46 2.11 2.38 73.86 4.783 .001 ** 
Constant Forward way Sidr B79 Tere Sle: “2 1es 036. * 
Backward 2.29 1.09 684. 2.20 332372242285 22001 ae 
Syllables 3,07 “3.22 64 242. 61.58 3,564 O01, ** 
Total Span 9.47 7.22 650. 2.15) 423.28. .6, 485. - 001) Oke 
Inconstant Forward 3.41 3.20 ol -41 29.84 1.299 .203 NS 
Backward 7.00 2.55. 12.96 .90 29.96 -.962 .343 NS 
Syllables 3,41. 93,47 Moy! p64 25955 ~ = 2267. <791 NS 
Total Span 8.82 9.00 1.47 1.36 29.91 -.353 .726 NS 
Grade One Forward 3,00 3. US TTL AG00) GUase eo DL One 
Backward 22) 16 591 . 1.24 69.14 2,571. 008: > *x 
Syllables 3,00. 3.32 61 53 Ose Oo cata «Lo» = 
Total Span 9.29 7.92 1.51 2.06 61,33. 4.597 00. **% 
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It may be seen from Table 6.6 that in Kindergarten high 
discriminator mean scores of 3.02 on memory span for letters forward 
and 1.70 on memory span for letters backward are greater than low 
discriminator means of 2.54 for letters forward and .69 for letters 
backward. These findings reveal that as a group low discriminators 

in Kindergarten have shorter memory spans than high discriminators and 
have not acquired a memory span for letters backward. In the total 
Grade One sample, mean scores of high discriminators are also higher 
than means of low discriminators. As in Kindergarten, in Grade One 
the greatest difference between mean scores of 2.21 and 1.58 (p < .01) 
for letters backward favors high discriminators. Although differences 
between mean scores of the Inconstant group are not significant, means 
of low discriminators, with the exception of letters forward, are 
greater than high discriminators in the same group and greater in all 
memory span tests than low discriminators in other groups. It may be 
that while low discriminators in the Inconstant group attended 
successfully to auditory memory span items, they may not have developed 
the attention span required for performance on the longer auditory 
discrimination test, the SNADT. 

Comparisons of mean scores of subjects in the Constant group 
show that means of 3.53 for letters forward and 2.29 for letters back- 
ward are greater than those of high discriminators in other groups 
indicating that subjects in Grade One with consistently high auditory 
discrimination ability have greater auditory memory spans. As Robinson 
(1946) has remarked that children in learning to read should have a 


memory span of at least three, it is possible that subjects with 
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consistently high auditory discrimination ability having an auditory 
memory span of three for letters forward and a span of two for letters 
backward may be more successful in learning to read. At the same time, 
it is also possible that subjects with short memory spans of less than 
three for memory for letters forward and less than two for memory for 
letters backward may have difficulty in learning to read. 

Results of the auditory memory span tests in this study may be 
ee car ive of findings of other research workers in that the value of 
the memory span test lies in the differentiation of the upper and lower 
groups of the distribution. Perhaps the strength of the auditory 
memory span tests used in this study may be diagnostic as children 
with low auditory memory span scores will be detected early in Grade 


One. 
II, Auditory Discrimination and Reading Achievement 


The following sections report and discuss correlations between 
performance on the SNADT and oral and silent reading tests, results of 
a two-way analysis of variance showing the difference between good and 
poor oral and silent readers on the SNADT, and t-test results showing 
the difference between means on reading scores of high and low 


auditory discriminators. 


Correlations between Performance on the SNADT and Reading Achievement 


Correlation coefficients between results on the SNADT and 


scores on each of the silent and oral reading subtests are presented 


in Table 6.7. 
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TABLE 6.7 


CORRELATIONS BETWEEN THE S-N AUDITORY DISCRIMINATION 
TEST AND READING ACHIEVEMENT TESTS IN GRADE ONE 
N=100 


a 


Reading Test Correlation with 
SNADT 


aa A A ln Ai reds ee Mr ee wig ie 
Silent Reading 
Gates-MacGinitie 
Vocabulary ~415** 


Comprehension .441%* 


Oral Reading 


Neale Analysis 


Word Accuracy - 339% 
Comprehension ee ose 
Slosson 
Word Recognition » 335%*% 
io > cae Ue 


It may be seen from Table 6.7 that significant corre- 
lations of .415 (p <.01) and .441 (p < .01) exist between auditory 
discrimination and silent reading. The higher correlation .441 
(p< .01) is between auditory discrimination and silent reading 
comprehension. Lower significant correlations of » 339. (p een Pe 
Pus (hore OL and «2535.4 < +01) are reported between auditory 


discrimination and oral reading. These positive correlational 
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relationships between auditory discrimination and reading are in agree- 
ment with other studies which have attempted to assess the relationship 
of auditory discrimination ability to beginning reading (Reynolds, 
1953; Deutsch, 1964; Dykstra, 1966; and Fast, 1968). Other studies 
(Cosens, 1968; Poling, 1968) have also reported that auditory 
discrimination ability is more closely related to silent reading 
achievement than to oral reading achievement. Unlike other studies, 
the significant positive correlations between auditory discrimination 
ability and reading achievement found in this study are specific to 
auditory discrimination of stop and nasal sounds, /p/, /t/. /k/. /b/, 
/2l, Vd a/g/, /thAYdn/, and /n/ as measured by the SNADT in relation 
to beginning reading achievement of subjects in the middle of Grade 
One. It is possible that as ability to discriminate sounds facilitates 
ability to recode words, more attention is given to meanings of words. 
As a result, children with good auditory discrimination may read 


orally and silently with better comprehension. 


Two-Way Analysis of Variance on Auditory Discrimination Scores 


Two-way analysis of variance was used to test the difference 
between good and poor silent and oral readers on the SNADT. Subjects 
with silent reading comprehension scores above the Grade One mean of 
1.8 are considered good silent readers, those below the mean are 
referred to as poor readers. Likewise, subjects with oral reading 
comprehension scores above the Grade One mean of 1.7 are referred to as 
good oral readers and those below the mean as poor oral readers. The 


results of the two-way analysis program are summarized in Table 6.8 
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TABLE 6.8 


TWO-WAY ANALYSIS OF VARIANCE OF ORAL AND SILENT 
READING SCORES USING THE SNADT AS CRITERION 


SS 


Source Sum of DF Mean FeeRatto Probability 
Squares Squares 

oe. e tl semen? weatrd of high discripingtor: jn Sindergertanm are 

SAB Oral 

Reading 

Silent 

Reading . 197 iL ~197 ap had 697 NS 

SE ~L25552 96 boot 

Oral | | 

Reading (a) - 3843 i . 3843 2.988 . 087 NS 

Silent 

Reading (b) ~10191 1 - 10191 7.924 .005 ax 

SE ~ 124749 97 . 1286 


Homogeneity of Variance Test - 
Chi-Sq..12 Prob. .004 


It may be seen from the probability .697 that interaction between 
silent and oral reading is A8t significant. There is a significant 
difference with a probability of .005 between good silent readers and 
poor silent readers due to the criterion score, auditory discrimi- 
nation. ected silent readers are significantly different (p < .01) 

from poor silent readers in terms of their auditory discrimination 
scores on the SNADT. Although the probability .087 approaches signifi- 
cance, there wasno significant difference between good oral readers and 


poor oral readers in this study due to auditory discrimination. 
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Comparisons Between High and Low Auditory Discriminator Groups on 
Reading Achievement 


Table 6.9 reports differences between oral and silent reading 
achievement means of high and low auditory discriminator groups in 
Kindergarten and Grade One. It may be seen from Table 6.9 that read- 
ing achievement means of high discriminators in Kindergarten are | 


significantly higher than low discriminators on subtests of the Gates- 


MacGinitie Reading Test (p<¢.01), the Neale Analysis of Oral Reading 
(p<.01) and the Slosson Oral Reading Test (p< .01). Mean grade 


scores of high discriminators are approximately five months greater 
than means of low discriminators. Like the mean scores of high 
discriminators in the Kindergarten group, the reading achievement 
means of the high discriminators in Grade One are also significantly 
superior to the low discriminators in silent reading and oral reading 
of words in isolation (p <.01) and word accuracy and comprehension 
dn oral reading (p < .05). 

Differences between oral and silent reading achievement means 
of high and low discriminators of the Inconstant group are not signifi- 
Cant (Table 6.10). While the mean reading scores of both the high and 
low discriminators in this group are greater than the mean scores of 
low discriminators in other groups, means of high discriminators rang- 
ing from 1.3 to 2.0 are not so high as reading means ranging from 1.5 
to 2.2 for high discriminators in the other groups. It may be seen 
from Table 6.10 that differences between reading achievement means of 
high and low auditory discriminators in the Constant group are signifi- 


cant. Reading mean scores of subjects who were high discriminators in 
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TABLE 6.9 


MEANS AND STANDARD DEVIATIONS ON READING ACHIEVEMENT 
OF HIGH AND LOW AUDITORY DISCRIMINATOR GROUPS 
IN KINDERGARTEN AND GRADE ONE 
WW =100 


Mean 
Reading Test Mean S. Dev. Adj DEO ©" Po een 


Kindergarten 


Gates-MacGinitie 


Vocabulary Z2GEO gl62 oflath GAeSh 197.97 | ee) 2, U0L xe 
Comprehension 20.90 14.95 7620, 3049. 92 azo oan 2 OOLe aes 


Neale Analysis 
Word Accuracy 86.79 79.33 Ss0/ 14,0. 52.99 2,914 .005 xx 


G2a2) =(6146)° 
Comprehension 83631 77410 7.61 113.16 §54.42°°2.674° -.009 ** 


(1.9) (1.4) 


Slosson 15.774 10.62 8.78 4.96. 96.79 =3.5/46° 7003. ** 


Grade One 


Gates-MacGinitie 


Vocabulary 21453 4b5089 4/ad2 45902. anda %m Ges0! eects 
Comprehension 21200" LSvko Osoe” Oe te © SUree) © eist ep OOnEEe 


Neale Analysis 
Word Accuracy 85601. 479205 11.63, 14.75 64.87. 2.401) ,019 --* 


(Jed) gs 6) 
82.39 76.97 12.80 13.29 96,13 2.005 .048"% 


(1.8) ~(1.3) 
Slosson 15.84 10.66 8.78 6.24 95.73 3.440 .001 **% 


Comprehension 


"e'" is a Welch approximation 
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TABLE 6.10 


MEANS AND STANDARD DEVIATIONS ON READING ACHIEVEMENT 
OF HIGH AND LOW AUDITORY DISCRIMINATORS IN CONSTANT 
AND INCONSTANT GROUPS IN GRADE ONE 


Reading Test Mean S. Dev. Adj.DF t! P 


Constant Group 


Gates-MacGinitie 


Vocabulary 22.58 14.26 8.02. 4.49..65.34:.5.476 ..001. ** 
Comprehension 22<a8 13.96 9.23° 3.48 62.28 5.929 {O0L “&* 


Neale Analysis 
Word Accuracy S6038" 76.43%912996 9L7577°- 34532" 20379"" 2023" * 
(222); .(433)" 
Comprehension 83.16 74.96 14.80 16.64 40.12 1.994 .053 * 
(1.9): (1.3) 


Slosson 16.76 9.35. °9.35 (Be22) “65055 42503 900 en 


Ineonstant Group 


Gates-MacGinitie 


Vocabulary 18./6 18.40 5.23 6.14 27.71 0.180 8578s 
Comprehension 17.18 . 16.93 ... A442... 3450 29.600 e741 of 83in ais 


Neale Analysis 
Word Accuracy 84.29 83.07 7.11 7.09 29.53 0.488 .629 NS 


(2:0) *C1.9) 
Comprehension 80.395 ° 80.07 4.00. 3.83 929.75 0.207 | .837 NS 
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"t'" ts a Welch approximation 
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Kindergarten and Grade one are significantly greater than mean scores 
of low discriminators in silent reading subtests (p < .01), oral read- 
ing of words in isolation, and oral word accuracy and comprehension 
subtests (p < .05). Results of the differences between reading 
achievement means of high and low discriminators in the Constant group 
show that subjects in Kindergarten who were high auditory discrimi- 
nators and remained high auditory discriminators in Grade One are 
significantly superior readers in the middle of Grade One. At the 
same time, subjects in the Constant group who remained low discrimi- 
nators are the poorer readers in the total test sample. It may be 
that Kindergarten children who retain high auditory discrimination 
ability in Grade One have an advantage over poor discriminators in 

the early stages of learning to read. 

Analysis of test findings and observation of children's per- 
formance during the administration of silent and oral reading tests 
suggest that subjects in the study were going through various phases 
in the process of learning to decode words in beginning reading. As 
some children had to be tested individually or in very small groups, 
the investigator was able to observe these children very closely during 
silent reading and oral reading. It was observed by the investigator 
that while some children read with ease, other children read sight 
words, skipped words and attempted to sound out other words. The fact 
that the majority of Grade One children during silent reading were 
vocalizing and sounding out "letters" and words aloud may be indicative 


of the fact that articulation may be reinforcing auditory 
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discrimination by giving the child cues as to what the next sound 
should be. Thus the child, having already learned the phonology of 
the language, as in speaking, may be anticipating what sounds most 
likely will follow another sound. It was evident from Sete caren 
that subjects who had attained a level of proficiency in blending 
sequences of sounds to decode words read fluenty and comprehensively. 
These children without actual formal training had developed the 
ability to associate a grapheme with a phoneme earlier than other 
children. It appeared that some children at an early stage in reading 
had grasped the concept that if you can utter the sounds of "letters" 
in sequence, you can say the words. Perhaps the subjects who are 
better oral readers as well as better silent readers learned to attend 
to differences in sequences of sounds in words earlier than other chil- 


dren and, therefore, when reading are more able to attend to meaning. 


Correlation Coefficients Between Reading Achievement and Variables 
in the Study 


Correlation coefficients were used to examine the relationship 
between oral and silent reading achievement and related variables in 
the study. Correlations are reported in Table 6.11 between reading 
achievement and the following variables: sex, chronological age, 
auditory acuity, auditory memory span, language in the home, 
intelligence and mental age. The low significant correlations of 
.218 to .227 (p < .05) between C.A. and performance on oral and silent 
word recognition subtests and of .245 to .379 (p <.01) between C.A. 


and performance on reading comprehension subtests indicate that older 
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TABLE 6.11 


CORRELATIONS BETWEEN ORAL AND SILENT READING ACHIEVEMENT 
AND RELATED VARIABLES IN THE STUDY 


N=100 
a 
Silent Reading Oral Reading 
Variable Gates Neale Slosson 
Voc. Comp. W.A. Comp. W.R. 
SS ee ee eee ee le 
Sex 118 . 180 193 189 146 
C.A. ~ 227% ~279%% ~ 225%  245%* 218% 
Acuity -.056 004 047 037 .070 
Memory Span » 31 8%% - 367%* ~432%% 2 394k 276% 
Language in 
Home - 390%% » 314%% - 332%%  264%% ~276%% 
Intelligence 5 78x* 562% 553%* ~541%* ~440%* 
Mental Age - 627%% - 598R* 592%% ~ 593%* -496%% 
ak 
pes. O1 
* 
p <.05 


subjects in the study tend to have higher scores in oral and silent 
reading than younger subjects. While correlations of -.056 to .047 
between auditory acuity and reading are negligible, significant 
correlations of .432 (p <.01) and .394 (p < .01) exist between oral 
reading and auditory memory span. Significant correlations of .318 
and .367 (p ¢ .01) are also reported between silent reading and 


auditory memory span. This finding indicates that there is a greater 


relationship between auditory memory span and oral reading than between 
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auditory memory span and silent reading. At the same time, higher 
correlations are reported between auditory discrimination and silent 
reading than between auditory discrimination and oral reading (Table 
6.7). It may be that auditory discrimination is more closely related 
to silent reading achievement and auditory memory span to oral read- 
ing achievement. It may be seen from Table 6.11 that highly signifi- 
cant correlations of .440 to .578 (p < -01) are reported between read- 
ing achievement and intelligence. Correlation coefficients of .496 to 
-627 (p < .01) indicate even a greater relationship between mental age 
and oral and silent reading. These significant correlations between 
mental age and reading are markedly higher than other correlations and 
suggest that subjects in the study with the higher mental ages are the 


better readers. 


III. AUDITORY DISCRIMINATION AND RELATED VARIABLES 


This section reports findings of the study in relation to 
auditory discrimination ability as measured by the SNADT and the 
following variables: chronological age, sex, language environment and 


intelligence. 


Chronological Age 
Correlation coefficients reported in Table 6.12 show a slightly 


greater relationship between performance on the SNADT and C.A. in 
Kindergarten than in Grade One. The low significant correlation of 
-268 (p < .01) in Kindergarten compared to the lower correlation of 


.137 in Grade One suggests that as children become older there is less 
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correlation between auditory discrimination ability and C.A. 


TABLE 6.12 


CORRELATIONS BETWEEN THE SNADT AND C.A. 
IN KINDERGARTEN AND GRADE ONE 
N=100 


Ss sg rr Cee eeeeeneeeneeeeeee eee ee 
SS ee ne uenneeenneoenennnge=-oaenapenapensmnnannnnrsenvunnnnngnen 


Grade Correlation with C.A. 
Kindergarten - 268%% 
Grade One Sey 

Re 
Dele, as 


The significant difference between C.A. means of high and low 
auditory discriminators in Kindergarten reveals that older subjects in 
Kindergarten attained higher scores than younger subjects on the SNADT 
(Table 6.13). Although differences between C.A. means of high and low 
discriminators in Grade One are not significant, it may be seen from 
Table 6.13 that younger subjects in Grade One in the Constant group 
remained low discriminators. At the same time, means of high and low 
discriminators in the Inconstant group show not only that younger sub- 
jects who were low discriminators became high discriminators but also 
that older subjects in Kindergarten who were good discriminators have 
been designated low discriminators in Grade One. While this latter 
finding does not have statistical significance, it suggests that vari- 


ables other than C.A. are operative in the development of auditory 
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discrimination ability during Grade One. In this study performance on 
the SNADT may have been influenced more by factors of learning than by 
C.A. Younger subjects, as in the Inconstant group, may be more 
attentive and as a result are developing greater attention spans and 
an awareness of what "to attend to" in listening to minimal word-pairs 


containing stop and nasal sounds. 
TABLE 6.13 


MEANS AND STANDARD DEVIATIONS ON C.A. OF 
HIGH AND LOW AUDITORY DISCRIMINATORS 
IN KINDERGARTEN AND GRADE ONE 


Mean 
Group Mean S. Dev. Adj.DF c" P Sign 


H,D. LoD: H.D. LD. 


Kindergarten 71.56 69.31 3.46 2.99 89.39 3.447 .001 ** 


Constant 76.50° “75.22 6.34 3.06 65.87 1.212. 2229 NS 
Inconstant 75.88 77.47 3.02 3.46 28.04 -1.371 .181 NS 
Grade One 76.40 76.11 Br G61e 23.7 97.98 mc is Vee 246) NS 


"et" is a Welch approximation 


#k 
p< .Ol 


Sex 
In discussing the characteristics of the sample, it was 
reported that no significant differences existed between the mean 


auditory discrimination score of 199.13 for boys and 198.17 for 


girls. 
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Differences between mean scores of high and low auditory 
discriminators in relation to sex as reported in Table 6.14 are not 
significant. Table 6.15 shows the number of boys and girls who were 
designated high or low discriminators on the basis of auditory 


discrimination scores on the SNADT in Kindergarten and in Grade One. 
TABLE 6.14 


MEANS AND STANDARD DEVIATIONS ON SEX OF HIGH 
AND LOW AUDITORY DISCRIMINATORS IN 
KINDERGARTEN AND GRADE ONE 


——oIIIlCL ESI SESEIII———>>>>>>>>— eee 


i Medigeam 
Group Mean S.Dev. _ Adj. DF oe Piero tea 
Hed. bes H.D. L.D. 
Kindergarten 1.44 1.54 a0 Pp it 80.62 -0.929 <avo0 ENS 
Constant 5 ee a 1,34 5 18) 48 63.22 1.639 .- 108 NS 
Inconstant 164955 1557 iS) 251 44.33 -0.588 .559 NS 
Grade One 1.41 Peek Peat 46 29.98 0.850 -401 NS 


"e'" ts a Welch approximation 


It may be seen from Table 6.15 that in Kindergarten twenty boys were 
low discriminators and twenty girls were low discriminators. While ten 
of the twenty boys who were low discriminators in Kindergarten became 
high discriminators in Grade One, eleven of the high discriminators in 


Kindergarten became low discriminators in Grade One; whereas only seven 
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of the girls who were low discriminators became high discrim{inators in 
Grade One and only four of the high discriminators became low 
discriminators. As there are twenty-one boys in the Inconstant group 
and only eleven girls, more boys changed ir performance on the SNADT 


than girls. 


TABLE 6.15 


NUMBER OF HIGH AND LOW DISCRIMINATORS IN AUDITORY 
DISCRIMINATION GROUPS ACCORDING TO SEX IN 
KINDERGARTEN AND GRADE ONE 
N=100 


Boys Girls Total Group 

Group N=52 N=48 N=100 
H.D. Ge Ds H.D. jbyey Da H.D. bade 
Kindergarten 32 20 28 20 60 40 
Constant at 10 24 Joe 45 23 
Inconstant 10 aE 7 4 17 te 
Grade One 31 Zt 31 17 62 38 


ern A 


Language Environment 


In this study language environment is considered in relation to 
the child's position in the family, the number of children in the 
family and the language of parents in the home. To detect any signifi- 
cant relationships between performance on the SNADT and language 
environment in the home, correlation coefficients were examined. 

Low correlations of -.045 and .007 between auditory discrimi- 


nation and position in family and number in family are reported in 
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Table 6.16, The low negative correlation of -.045 between auditory 
discrimination and position in the family Snows a very slight tendency 
for younger subjects in the family to have better auditory discrimi- 
nation in Grade One than older subjects in a family. As the signifi- 
cant positive correlation of .335 (p < .01) indicates a relationship 
between language spoken in the home and auditory discrimination, 
results of t-tests were used to examine differences between language 


means of high and low discriminators. 


TABLE 6.16 


CORRELATIONS BETWEEN THE SNADT AND LANGUAGE 
ENVIRONMENT IN THE HOME IN GRADE ONE 


N=100 
Language Environment Correlation with SNADT 
Position in family -.045 
Number in family 007 
Language in home 2 335%* 
kk 
p «<.0l 


Table 6.17 reports significant differences between language 
means of low and high auditory discriminators in the Constant group 
(p < .01) and Grade One (p ¢ .01) favoring subjects in the English 
language environment. It may be seen from Table 6.18 that high 
discriminators and low discriminators are in English language environ- 


ment groups as well as in Non-English groups. Table 6.18 shows there 
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TABLE 6.17 


MEANS AND STANDARD DEVIATIONS ON LANGUAGE IN THE 
HOME OF HIGH AND LOW AUDITORY DISCRIMINATORS 


IN GRADE ONE 
N=100 
ed 
Mean 
Group Mean S.Dev. Adj.DF i P Sign 
H.D, L.D. HOD. bev. 
Constant 1.84 1.39 Ae jeaimbe 37.49" 3.030 SOUS +e 
Inconstant | gy Gh ada gpl) 6) a deme Bag B 28.78 -OLO”: #546" “NS 
Grade One Me ap Pd img 4 64.77 °*3545r"* s00L "exe 


"t'" ts a Welch approximation 
ke 
pede: OL 


TABLE 6.18 


NUMBER OF HIGH AND LOW DISCRIMINATORS IN AUDITORY 
DISCRIMINATION GROUPS ACCORDING TO LANGUAGE IN 
THE HOME IN KINDERGARTEN AND GRADE ONE 


N=100 
a_i SSS 
Eng. Env. Non-Eng. Env. Total Group 

Group N=68 N-32 N=100 

H.D. L.D. H.D. L.D. Habs L.D. 
es ee ee ee een ne meno Pe: 2221 bys de eS 
Kindergarten 46 pay 14 18 60 40 
Constant a7 9 8 14 45 23 
Inconstant 13 9 4 6 A, 15 
Grade One 50 18 12 20 62 38 
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are 22 low discriminators in Kindergarten constituting 35 per cent of 
the English language environmental group compared to 18 low discrimi- 
nators constituting 56 per cent of the Non-English group. In Grade 
One 18 subjects or 26 per cent of the English group are low discrimi- 
nators compared to 20 low discriminators or 62 per cent of the Non- 
English group. Therefore, a greater percentage of subjects from Non- 
English language environments than from English environments in this 
Study are low discriminators in Kindergarten and Grade One. The find- 
ing that a greater percentage of subjects in the Non-English group are 
low discriminators may indicate that subjects from such environments 
may develop more slowly in acquiring the ability to distinguish differ- 
ences in English sounds. As low discriminators in the Constant group 
have the lowest C.A. mean (Table 6.13), it is also possible that 
performance was influenced by C.A. of the low discriminators in the 
Non-English group. Further analysis of Table 6.18 reveals that 7 or 
one-half of the 14 low discriminators in the Constant group were in 
bilingual classes and 3 or one-half of the 6 low discriminators in the 
Inconstant group were in bilingual classes. The fact that as many 
Non-English subjects in regular classrooms as in bilingual classes are 
low discriminators reveals that factors other than classroom environ- 
ments for Non-English subjects are important in discriminating stop 
and nasal sounds. 


While it is possible that administration of the SNADT required 


subjects from Non-English language environments to attend to 
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differences in sounds more attentively than other subjects in the 
study, comparisons of subjects in the Constant and Inconstant group, 
as well as the fact that there are high and low auditory discrimi- 
nators in English and Non-English groups, suggest that there are 
fundamental factors of C.A., attention and set common to both English 


and Non-English groups in discriminating word-pair items on the SNADT. 


Intelligence 
Correlations between intelligence and performance on the 


SNADT are reported in Table 6.19. 


TABLE 6.19 


CORRELATIONS BETWEEN THE SNADT AND INTELLIGENCE 
FACTORS IN GRADE ONE 


N=100 

Intelligence Factor Correlation with SNADT 
Logical Reasoning ~ 263%% 
Numerical Reasoning ~312%% 
Verbal Comprehension ei shy 
Delayed Memory « 347%% 
Intelligence Quotient 

Language ~407%* 

Non-Language | 301% 

Total . 390%* 
Mental Age 2 417%* 
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It may be seen from Table 6.19 that significant correlations 
ranging from .263 to .417 (p < .01) exist between auditory discrimi- 
nation ability and intelligence as measured by the California Short- 
Form Test of Mental Maturity. The highest correlation .417 (p <)- 01) 
is reported between M.A. and auditory discrimination. Examination of 
the four factors of intelligence measured, namely logical reasoning, 
numerical reasoning, verbal comprehension and delayed memory reveals 
a slightly higher correlation of .375 (p < .01) between verbal compre- 
hension and auditory discrimination. The correlation of .407 (p Sehaeboal) 
indicating the relationship between the Intelligence Quotient for 
language scores and auditory discrimination suggests a greater rela- 
tionship between ability to comprehend verbal concepts and auditory 
discrimination than between ability to analyze logically concepts and 
relationships and auditory discrimination. As abilities measured by 
the language section of the test are generally more related to class- 
room activities in Grade One than those measured by the non-language 
section, this finding reflects to a certain extent the influence of 
school environment on the language development of the child. 

Results of t-tests indicate significant differences between 
mean intelligence scores of high and low discriminators in Grade One 
(Table 6.20). Although no significant difference exists between the 
C.A. of 76.40 and 76.11 (Table 6.13) for high and low discriminators 
in Grade One, there is a significant discrepancy of eight months 
between the mean M.A.'s of 85.69 and 77.63 (p< .01). While the high 


discriminator M.A. mean of 85.69 is nine months greater than the C.A. 
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mean of 76.40, the M.A. mean of 77.63 of low discriminators shows that 
their performance on the intelligence test is at a level equal to or 


a month greater than that of the normal child of the same C.A. of 76.11. 


TABLE 6.20 


MEANS AND STANDARD DEVIATIONS ON INTELLIGENCE 
OF HIGH AND LOW AUDITORY DISCRIMINATORS 
IN GRADE ONE 


N=100 
Mean 
Factor Mean S.Dev. Adj.DF  t' Pe Sign 
H.D. Leds H.D Eb. 
N=62 N=3& 
Logical ) 
Reasoning 25.81- “23.08 5041 . 4.99. 84.07. 2. 56oen 00s 
Numerical 
Reasoning 14.18 11.87 SabSere3. OG 80.426 WISH 20eta00we ** 
Verbal 


Comprehension Lind 1. Lee 3520 3.94 6J/s/ou 3.473 002 aK 
Delayed Memory 8.50 6:50" “2587 " 2.72) Si JL waar BUCL Dae 
I.Q. Language 110.47 99.29 13.07 10.61 90.40 4.673 .001 ** 

Non-Language PLZZ 1O4279° 12.72 9:57 93278 4,532 5001 baka 
Total clad. 112.16 102.03 12.84 9735-95200" 4.531 ~.001 ~~ ** 


Mental Age 85.69 71.03 OS1Lo 7.83 87.60 42682 O02 KK 


"t'" is a Welch approximation 


kK 
pec . OL 


ess 


jens svete ae dubia mi wot to cath 3 6! ve 13.0. ia 
xo 39) Encino serie, eb aast vo | 

IL ODT A dlamiacaleh ema amor 193; 

ae ‘A po wa 


S 


oO” bel ; ee 
' ‘h ' wee es igseasd 7 
— _ a we ef) se) oat! 7¢ anqctaghy 3 
sbigoucaaria KO, SMOTTALTVSR. fA GMA 2AM 
BHOTAMIMINOSTO YAROTIGU/ 
mala CSS EA 
ame st luc cares * Okie’ re \ - : ‘?% “ath nba negra | 


ae £00, OBR.S $0.08 [Ops pi PAsE. ofthe il edly: in 


#* £00. -OS842 8S.08 gece bet stb yd as as 
.¥ ; ) ) ; “ww i ie "Phin he M3 oo ew “a em, 
+e -QOOLLSELLVE VATA HELE /- vett piteSt notensde7: 
rk £00, BRS LV UB SNS $ Mis 8 cot 

* (00, EG 09.08 nes Ls ! - ogeugast .f 

) Ky ies 2 

ae. 100, Me | BYES... Diced ie 1 ait nee ~ r 
wk 100. gee BO.¢e; 4&8: ped: i SOL 4,818 sill O35 is ! 
RN ae: ah bs g Seas ih iQ oak 
i ai 


ag EAS LO LI 
. 


226 


M.A. means of 79.18 and 81.80 of high and low discriminators in the 
Inconstant group are also greater than the C.A. means of 75.88 and 
77.47, While there is a difference of two months between M.A. means 
favoring low discriminators, both high and low discriminators in the 
Inconstant group pérformed at a level equal to that of a normal child 
chronologically four months older. It may be seen from Table 6.21 
that the only significant difference between means of high and low 
discriminators in the Inconstant group is in the logical reasoning 
subtest (p €.05). While this may reveal that low discriminators in 
this group have ability to perceive relationships between objects 
visually me ion og better than high discriminators of the same group, 
the lower mean for delayed recall may indicate that low discriminators 
in the Inconstant group with low retentive ability have not developed 
an ability to attend to verbally presented material with sustained 
attention for any length of time. 

Table 6.22 reports significant differences between means on 
intelligence surenee (p < .01), intelligence quotients (p < .01) and 
mental ages for consistently high and low discriminators in the 
Constant group. It may be seen from Table 6.22 that the mean intel- 
ligence score 114.98 of consistently high discriminators is greater 
than the I.Q. mean of 112.16 of high discriminators in the total 


Grade One group and the mean of 104.71 of the high discriminators in 


the Inconstant group. Likewise, the I1.Q. mean of 99.30 of consist- 


ently low discriminators in the Constant group is lower than I.Q. 


means of the other groups. Like the total Grade One group and the 
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TABLE 6,21 


MEANS AND STANDARD DEVIATIONS ON INTELLIGENCE 
OF HIGH AND LOW AUDITORY DISCRIMINATORS IN 
THE INCONSTANT GROUP 


N=32 
ee 
Mean 
Factor Mean S. Dev. Ady DE = t*> 9 ae Sign 
boas L.D H.D es 
N=17 N=15 
Logical 
Reasoning Ziehd: 25507. 5.64 4.81 29,59 yeds0s0eg. Ooi | = 
Numerical 
Reasoning 13:00 13,00 3.37 2.00 26.59 -000 1.000 
Verbal 
Comprehension Js A Ce era Ne Pes Br a 2023. 26,465" =o 999 nooo NS 
Delayed Memory 7.24 GVS0 42795 23653229098 23310076638 NS 
I.Q. Language 104276 103.13 12.96 9.87 29.42 -403903 689" NS 
Non-Language 104629 9109%67211509 191033652293895, =4.41799;, 1660 NS 
TOtCAL' TY OF 2043 712610634 20111097 89 635? 289 935, +77 408903 686" NS 
Mental Age 79818 F98IN8OL2 7,99 6 1457 293 505,617 04800 308% NS 


"t'" is a Welch approximation 

*p <.1505 
Inconstant group, the difference of 1.28 between C.A. means of 76.50 and 
75.22 of the Constant group is not significant. The difference between 
M.A. means of 88.16 of high discriminators and of 74.99 of low 
discriminators with a wide discrepancy of a year and two months is 
significant (p <.01). The lower M.A. of 74.99 of the consistently low 
discriminators reveals that subjects in this group are chronologically 


and mentally younger than subjects in other discrimination groups. 
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TABLE 6.22 


MEANS AND STANDARD DEVIATIONS ON INTELLIGENCE 
OF HIGH AND LOW AUDITORY DISCRIMINATORS IN 
THE CONSTANT GROUP 
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N=68 
Mean 
Factor Mean S.Dev. Adj DEs iete P eSicn 
Hes She De H.D L.D 
N=45 N-23 
Logical 
Reasoning Che Ghat 21. J 8un 40 36u5 74. 92039298 ~OHO5eg001  ** 
Numerical 
Reasoning 14.62 Lies 2599. 348 oe -146 .001 ** 
Verbal 
Comprehension Pesan 8) 16.09, 82.90). 45377 232.20 7190 “.00L) *% 
Delayed Memory 8.98 57) Meee oe ile a OO O20) OO ay ex 
I.Q. Language 14256257 96.78 °12.59° 10.53. 5270352 5.4348. CCl as 
Non-Language 15520%,101,6). 12.097 7-269- (62.69 <637 001 oss 
Total Language P14,98° ~99.30~ 12.12. 8.94 (57541 620377. 0019 es 
Mental Age 88516 974.91  8.38° 97.72, 47.82 -002 001  ** 


"t'" dis a Welch approximation 
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With the exception of the similar I.Q. mean of 104 of high 


discriminators in the Inconstant group, non-language I.Q. means of 


both high and low discriminators are greater than language 1I.Q. means. 


This finding indicates that high and low discriminators attained 


higher scores in perception of opposite, similar and analogic 
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relationships visually presented than in comprehension and recall of 
details verbally presented. As abilities measured by the language 
section are generally regarded to be more related to language activi- 
ties carried out in a classroom situation and as high discriminators 
have higher I.Q. language means than low discriminators, it is possi- 
ble that high discriminators performance may have been af ta@eed by 
learning. It may be that high discriminators attained higher scores 
than low discriminators as they have learned to listen attentively to 
verbally presented stimuli and as a result have developed greater 
powers of attention, concentration and retention than low 


discriminators. 


Summary 


This chapter reported further analysis of the findings in 
relation to auditory discrimination, reading achievement and variables 
investigated in the study. Statistical analysis showed significant 
growth and development in auditory acuity (p < .01) and auditory memory 
span (p ce OL) of subjects in the study from Kindergarten to Grade One. 
While low correlations between auditory acuity and auditory discrimi- 
nation were not significant, correlations between auditory memory span 
and auditory discrimination were significant (p < .01), thereby reveal- 
ing a significant relationship between the sounds the subjects in the 
study could discriminate and the sequences of sounds the subjects could 
retain and recall. 

Significant correlations ranging from -335 to .442 (p ¢ .O1) 


were reported between reading achievement and auditory discrimination, 
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and correlations ranging from .276 and .432 (p < .01) were reported 
between reading achievement and auditory memory span. The highly 
significant correlation of .441 (p <.01) between silent reading 
achievement and auditory discrimination suggests a greater relation- 
ship between silent reading and auditory discrimination than between 
oral reading and auditory discrimination. At the same time, the 
correlation .432 (p <.01) between oral word accuracy and auditory 
memory span indicates a stronger relationship between oral reading 
and auditory memory span. 

Further statistical analysis revealed that subjects who were 
consistently high auditory discriminators with above average intel- 
lectual ability were better readers in Grade One, and subjects who 
were consistently low discriminators with average intellectual ability 
were poorer readers. Mean reading scores of subjects in the Inconstant 
group with average intelligence who were not consistent in performance 
on auditory discrimination tasks revealed that these subjects were 
average readers. The conclusions, implications and recommendations 


from these findings will be presented in the next chapter. 


se 
hesnogat. as il Gio > q ate. pne. 3 Bs : 
—-elidgkd off snags. yromen x03 ue, bie ee 

| shea naawised (70, Bid i Semin BD, 

-toligier, seine, g-esengaue nozentetsoesb yroatbus bes jane 
no9g9d ned, fidbeaibareoert \ct08 Bhat bas gatbaas apie a 

aria ‘ope gmne ait. hth no kisakmbrne th qrogtbus bas 3 

- oatbus bre yosuvo;e baow Ls ine @) se8..00 

-amthene lero neswisd cidano2seton, aagnorsa iia 

ste" onw etoof due ted balssves eleylens taokastonde 2 

| wLetni sgaisvs ate & d3iw wrotsaimizsetb ‘ere Ebus digi x. 

Siw atostdue bas ,en0 sbsazd mt oss tabi wetted sitsw vat. 
yatitds Isuszeileiat sgstoeve atte esoseatmiaoalb wot esa e 

4 3 


 gmedenosgl sft cil atoatdue to agzaae gatbsar ‘asst 


s3¢8myx02'5q re Sestatahos Jom eTaw orlw 
g752! banet de saod3 ged bolaaver oan? 


a''\ 
. . 7 ; 


sno Lowi ano: a 
Be aay aes) 
cs kw 

rh Cou ann 


srokabasmmposen bas enotins Liga 
; ee oy 
edb f ena F id 
1 


otsdqeds xen sia at bainsaezq 
; "i a 
indgiens wa ine kes 
% ot, ih eo gthe pee 4 aeth wound! 
a ia a as re jean taetilie 
+, ited cad wo a ernntintng 8 sie 
) ay sid ’ 


So Pie 
i bt bi weit Masts eins my " 
ee ae 


? 


rare 


CHAPTER 7 
SUMMARY, CONCLUSIONS AND IMPLICATIONS 


It was the primary purpose of this study to investigate devel- 
opment in the ability of Kindergarten and Grade One subjects to dis- 
criminate auditorily stop and nasal sounds in specified vowel environ- 
ments and to ascertain the effect auditory discrimination ability has 
on beginning reading achievement. A brief summary of the study to- 
gether with the conclusions drawn from the findings, the educational 
implications arising from the study and suggestions for further re- 


search are presented in this chapter. 
I. SUMMARY OF THE STUDY 


The initial investigation began in May, 1970 and included 114 
Kindergarten subjects enrolled in 6 classes in 3 different schools. 
During the intervening six months, from Kindergarten to Grade One, the 
test sample decreased from 114 to 100 subjects. The 100 Grade One sub- 
jects remaining in the test samplewere enrolled in 25 classrooms in 16 
different schools. Complete data were gathered on 52 boys and 48 girls. 

As it was important to the study to appraise the ability of 
Kindergarten and Grade One children to discriminate fine differentia- 
tions in stop and nasal sounds, an auditory discrimination test was 
constructed. Prior to the main study, a pilot study ga ae chil- 
dren from a private Kindergarten class was conducted. The primary 
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purpose of the pilot study was to administer the original form of the 
auditory discrimination test in order to practise administration and 
scoring procedures, to examine the statistical analysis and to deter- 
mine desirable refinements in the test. Results obtained from the 
initial administration of the auditory discrimination test sees sub- 
jected to a test item analysis computer program. On the basis of the 
difficulty indexes and biserial correlations of the item analysis, 
word-pair items were retained or eliminated from the test. The re- 
vised form of the research instrument, the S-N Auditory Discrimination 
Test, was used to assess the auditory discrimination ability of sub- 
jects in the main study. The item analysis program in the main study 
served to establish the reliability and validity of the test. 


All auditory tests, namely the Maico Fl audiometric, the S-N 


Auditory Discrimination Test, the Auditory Memory Span for Letters Test 
and the Auditory Memory Span for Syllables Test were administered indi- 


vidually to subjects during their final month in Kindergarten and six 
months later in Grade One. In addition, standardized tests of mental 
maturity and oral and silent reading were administered to the subjects 
in Grade One. Information concerning the linguistic aspects of the 
home environment of the child and other pertinent data were obtained 
from cumulative record cards in the school. 

Data collected were treated and and by means of a variety of 
statistical procedures, the growth and development of auditory abili- 
ties was examined, difficulty of stop and nasal sounds in varied pho- 
nemic environments was investigated and the relationship between audi- 


tory discrimination and reading achievement as well as between auditory 


discrimination and other variables was determined. 
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II. SUMMARY OF CONCLUSIONS 


The developmental aspects of auditory abilities of young chil- 
dren and the relationship between auditory discrimination, reading 
achievement and other red pe identified in the study are summarized 
below according to the questions posed in the study and the null 


hypotheses. 


Question 1 


Does the phonemic environment of stop and nasal sounds 
facilitate the auditory discrimination of these sounds? 


Findings indicate that in the third month of Grade One children 
have not mastered the ability to discriminate auditorily between stop 
sounds and between nasal sounds in varied phonemic environments. Anal- 
ysis of word-pair items revealed children had less difficulty in recog- 
nizing like word-pair items than unlike word-pair items. In examining 
word-pair items, it was noted that 24 per cent of the 68 items contain- 
ing bilabial-alveolar sound contrasts, /p/-/t/, /b/-/d/ and /m/-/n/, 
were among the most difficult for subjects to discriminate, 9 per cent 
of the 55 alveolar-velar contrasts, /t/-/k/, /d/-/g/ and /n/-/j/, and 
5 per cent of the 39 bilabial-velar /p/-/k/, /b/-/g/ and /m/-/n/. In 
considering difficulty of sound contrasts in relation to place of artic- 
ulation, findings revealed that children in the third month of Grade 
One found bilabial-alveolar contrasts more difficult to discriminate 
than alveolar-velar contrasts and alveolar-velar contrasts more diffi- 
cult than bilabial-velar contrasts. In considering manner of articu- 
lation voiced contrasts were among the most difficult word-pair items 


and among the least difficult. Therefore, it appeared that 
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discrimination of word-pair items was not only dependent upon the 
place and manner of articulation of the sound contrasts but also on 
the position of the sound in the word. In considering the position 
of the sound, unlike word-pair items were more difficult to discrimin- 
ate when the stop or nasal sound contrast was in final position. 

As nasal contrasts were more difficult to discriminate than 
stop contrasts, it may be concluded that there are children in Grade 
One who have not mastered the consonant-sonorant distinction necessary 
for auditory discrimination of nasals within the context of vowel 
sounds. While analysis of sound contrasts showed greater gains from 
Kindergarten to Grade One in the subjects’ ability to discriminate 
nasal contrasts /m/-/n/ following high and mid front vowels, /i/, /e/, 
/E/, findings revealed that 40 per cent of Grade One subjects were 
still experiencing difficulty in discriminating the nasal contrast. 
The least gain in performance was indicated by the 52 per cent of the 
Grade One subjects experiencing difficulty with the bilabial-alveolar 
nasal contrasts /m/-/n/ following the mid back vowel /o/. Analysis 
also revealed that while 36 per cent of the sample had difficulty dis- 
criminating voiced alveolar-velar contrasts /d/-/g/ following the low 
back vowel />/, 32 per cent of the subjects also had difficulty dis- 
criminating the bilabial-velar sound contrast /b/-/g/ following the 
center and low back vowels /9/, /V/. 

Findings of this study neither substantiate nor contradict 
other research studies with respect to conclusions concerning diffi- 
culty of sound contrasts in minimal word-pair items but are supportive 


of the hypothesis that phonemic environment affects the discriminabil- 


ity of stop and nasal sound contrasts. As young children in speech 
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attend to the gestalt or listen to words in context to anticipate fol- 
lowing words, results of this study may indicate that young children 
in the early part of Grade One are not aware of the importance of 
attending to sequences of sounds within words in order to discriminate 
minimal word-pairs and as a result tend to anticipate sounds, particu- 
larly final sounds. Therefore, it may be concluded that while the en- 
vironment of stop and nasal sounds facilitates auditory discrimination 
of these sounds, it also appears that children progress through various 
levels or stages in the development of auditory discrimination ability 


not only in general but with respect to specific sound sequences. 


Question 2 


Does a developmental pattern exist in the ability of 

Kindergarten and Grade One children to discriminate 

stop and nasal sounds? 

Results of this study, while revealing the interrelatedness of 
features of sound, suggest a spiral effect operating in the ability of 
Grade One children to discriminate stop and nasal sound contrasts... It 
would appear that while children are becoming consistent in their abil- 
ity to discriminate between bilabial consonants and velar consonants, 
that is, between front consonants and back consonants, between front 
vowels and back vowels, and high and low vowel sounds, they are still 
experiencing Tee enter at aaking the finer and yet gross differentia- 
tions between contrasts such as those involving alveolar sounds and 
sounds in the environment of a mid back vowel. 

While results of this study are not definitive and suggest, as 
in other aspects of development, spurts and plateaus in auditory dis- 


crimination of stop and nasal sound contrasts, it may be assumed that 
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auditory discrimination sequencing is orderly in that the greatest 
possible discriminations are made first, with finer discriminations 
following later. As phoneme sequencing is orderly, it is possible 
that Jakobson and Halle's model (1956) could be used as a basis for 


a theoretical model for sequencing in auditory discrimination. 


Null Hypothesis 1 

There is no significant difference between the ability of 

Kindergarten children to make auditory speech discrimina- 

tions and the auditory discrimination ability of these 

same children when tested six months later in Grade One. 

As revealed by total test scores on the S-N Auditory Discrim- 
ination Test, auditory discrimination ability of subjects in the test 
sample increased consistently from Kindergarten to Grade One. Statis- 
tical analysis of the data indicated significant differences at the 
-Ol1 level between auditory discrimination mean scores of subjects in 
Kindergarten and Grade One. On the basis of this finding the null 
hypothesis was rejected. 

The general increase in the ability of children from Kindergar- 
ten to Grade One to discriminate sound contrasts included in the S-N 
Auditory Discrimination Test supports the theory of the developmental 
nature of auditory discrimination ability in young children. In addi- 
tion, prior to initial reading achievement, children during their first 


three months in Grade One can be expected to develop in ability to dis- 


criminate auditorily finer differentiations of stop and nasal sounds 


within specified phonemic environments. 


Null Hypothesis 2 


There is no significant difference between the auditory 
acuity of Kindergarten children as measured by the Maico 
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Fl audiometer and the acuity of these same children when 
tested six months later in Grade One. 


Differences between auditory acuity mean scores of subjects in 
Kindergarten and Grade One on low, middle and high frequencies were 
Statistically significant at the .01 level. The progressive increase 
in hearing acuity of Grade One subjects was shown by the statistically 
significant (p < .01) decrease in mean scores indicating a decrease in 
decibel loss or increase in hearing acuity of subjects from Kindergar- | 
ten’ to Grade One. Therefore, the null hypothesis was not upheld, 

Comparison of performance of Grade One children with their per- 
formance in Kindergarten revealed that approximately 25 per cent of 
the children in Kindergarten, having audiograms with minus 20 decibel 
losses, had not attained an accepted standard of satisfactory acuity 
compared to only 7 per cent of these same children in Grade One. 

While this implies the need for research to determine interpretation 
of children's audiograms reporting so-called decibel losses, it also 
reveals that children's acuity improves with age. It can be expected 
that Grade One children becoming familiar with an audiometric test, 
knowing what to attend to, listen more attentively and respond in a 
less hesitant and more efficient manner. As a result, it is difficult 
to separate the effect of learning and experience from the process of 
maturation. The finding that children's acuity increased over a six 
month period of time supports research studies reporting the develop- 
mental nature of auditory acuity and indicating the effect of factors 
of maturation and learning on auditory acuity of young children. 

While children in Grade One acquire a proficiency in respond- 


ing to auditory acuity stimuli in a testing situation for pure tones 
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of low, middle and high frequencies, it can be expected that all chil- 
dren will not attain the same level of acuity. Results of this study 
stress the importance of reassessing young children's auditory Biter 
particularly during the first year of school to determine maturational 
development or actual loss of acuity which may interfere with the 
acquisition of language and hence impede progress in learning to read 


in Grade One. 


Null Hypothesis 3 


There is no significant difference between the auditory 

memory spans of Kindergarten children and the auditory 

memory spans of these same children when tested six 

months later in Grade One as indicated by: 

a. total memory span scores 

b. subtest scores measuring 
(1) memory for letters forward 
(2) memory for letters backward 
(3) memory for syllables. 

The mean total scores of auditory memory span for subjects in 
the test sample showed a slight progressive increase in performance of 
subjects over a period of six months from Kindergarten to Grade One. 
Differences between total auditory memory span scores in Kindergarten 
and Grade One were statistically significant at the .01 level. Thus, 
the portion of the null hypothesis pertaining to total memory span 
was rejected. 

The differences between subtest scores measuring memory for 
letters forward and memory for letters backward were statistically 
significant at the .01 level. Although the Grade One mean score on 
the auditory memory syllable span subtest slightly exceeded the Kin- 


dergarten mean score, the difference was not significant. Consequently, 


the portion of the null hypothesis pertaining to memory span for letters 
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was rejected and the portion pertaining to auditory memory span for 
syllables was upheld. 

As early as 1946, Robinson, in reference to children having 
problems with reading, suggested that children to be successful in 
learning to read should have an auditory memory span of at least 
three. However, although it has been pointed out that a short audi- 
tory memory span is reflected in an inability to master word recogni- 
tion techniques (Betts, 1957) and research studies have attempted to 
find the relationship between auditory memory span and reading, little 
attempt has been made to examine auditory memory spans of pre-school 
and primary school children to determine the magnitude of the auditory 
memory ee required for arae in beginning reading. The statisti- 
cal analysis of data in this study, revealing a mean score of three 
for auditory memory span for letters forward and for syllables, and a 
mean score of two for letters backward, may be indicative of an ade- 
quate auditory memory span for success in beginning reading for chil- 
dren in their third month in Grade One. 

The small increase in auditory memory span of Grade One chil- 
dren reveals a slower and less apparent development in auditory memory 
span in comparison to development of auditory acuity and auditory dis- 
crimination. Eagan (1970) in reporting developmental aspects of audi- 
tory memory span for digits and syllables also indicated slower rate 
of development. This slow development may be explained in terms of a 
levelling-off process, of a plateau in development. It is possible 
that Grade One children, as in this study, are developing an auditory 
memory span for syllables within this level of auditory perception. 


That is, in attending to auditory memory span for syllables, children's 
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responses, particularly as they become more aware of language and 
aware of a process of reading, are influenced by language factors of 
auditory blending. Thus, children during Grade One become aware of 
blending sequences of phonemes into syllables and syllables into 


words. 


Null Hypothesis 4 


There is no significant relationship between auditory 
discrimination ability of children and 
a. chronological age 
b. sex 
c. position in the family 
d. number of siblings in the family 
language environment in the home 
auditory acuity 
auditory memory span 
intelligence. 


a 09 tho 


Statistical analysis of data showed that chronological age 
correlated with auditory discrimination ability at the .01 level in 
Kindergarten. In Grade One correlations between chronological age 
and auditory discrimination ability were not significant. Consequent- 
ly, the portion of the hypothesis which pertained to the variable of 
age could not be totally rejected. 

While older subjects in the present study tended to attain 
higher scores in auditory discrimination ability in Kindergarten than 
younger subjects, in Grade One analysis of the data seemed to indicate 
that as children progress through Grade One and improve in auditory 
discrimination ability, the relationship between auditory discrimina- 
tion and chronological age is less clear cut. 

Differences between the mean auditory discrimination scores of 
boys and girls were not significant. Thus, the portion of the hypoth- 


esis pertaining to the variable of sex was upheld. The findings in 
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this study that the auditory discrimination mean score of boys, al- 
though not significant, was slightly higher than the auditory discrim- 
ination mean score of girls supports the research of Cosens (1968), 
Poling (1968), and Oberg (1970). Boys, at times, then, can be expected 
to obtain scores in auditory discrimination which are as high or pos- 
sibly higher than those of girls. As many of the recent research stud- 
ies do not show significant differences between auditory discrimination 
performance of boys and girls, as did several earlier studies, it is 
probable that the variable of sex is of little significance for a gen- 
eral theory of auditory discrimination development. 

In analyzing factors relevant to the linguistic environment in 
the home, statistical analysis revealed non significant correlations 
between auditory discrimination and number of siblings in the family 
as well as between auditory discrimination and position of the child 
in the family. Correlations between auditory discrimination and lan- 
guage environment in the home were significant. As a result, the por- 
tion of the null hypothesis which pertained to the variables of home 


environment was partially rejected. 


As a greater percentage of children from English language en- 
vironments tended to attain higher scores on the S-N Auditory Discrim- 
ination Test than children from Non-English language environments, it 
is possible that the administration of auditory discrimination tests 


make greater demands on the attention spans of children from Non- 


English environments. It is also possible that subjects from a Non- 


English environment may develop more slowly in attending to and in be- 
coming aware of the fine differences in English speech sounds. Al- 


though not statistically significant, from further analysis of data 
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with respect to auditory discrimination ability of high and low discrin- 
inators, common factors of chronological age, attention span and set 
can be considered to be important for Grade One children from both Eng- 
lish and Non-English language environmental groups in discriminating 
stop and nasal sound contrasts. At the same tine’, itis. “also probable 
that Grade One children from a Non-English speaking environment with 
adequate auditory acuity may not have learned the phonology relative 
to English phonemes. Thus, while children of both English and Non- 
English language environmental groups may still possess childish 
traits, the child from the Non-English environment not having acquired 
the phonological system of his mother tongue has yet another problem 
in not having acquired the phonological system of English. 

The low negative correlations reported between auditory dis- 
crimination and auditory acuity were not statistically significant. 
Therefore, the portion of the hypothesis pertaining to the variable 
of auditory acuity was upheld. The slightly greater relationship be- 
tween auditory discrimination and auditory acuity in Kindergarten sug- 
gests that as children become older and progress entdver Grade One 
auditory discrimination ability is less dependent on auditory acuity 
and may be affected more by the ability of the child to sustain atten- 
tion for a length of time and by the awareness of the child in knowing 
what to attend to in discriminating speech sounds. 

Significant relationships at the .01 level existed between aud- 
itory memory span and auditory discrimination. Accordingly, the por- 
tion of the hypothesis which pertained to the variable of auditory mem- 


ory span was rejected. Many researchers have investigated auditory 


discrimination and auditory memory span in relation to reading 


<niteeaiaal wool: bis ol to erie not ’ 
368) bas nee oR 82 38 ,988" naan 
-aiit dod Wort aaabE tls ‘s0 shs70 ia, 
sotasniaanonib: int equorg Isznsmnoxtvas aghugniil de 
_otdsdoxy oats a2 ak os omse oft vai , agan19469 bavoe — 
daw tremens bvns' gidasgs feb gant #& mo7? ‘Aetbiiio of 
oviieiss wolonorg oul bsatsal oved ton Vat b nei 


“qo! ‘bbs dekign’ dod to sieve ‘elie Jedi? 

n ite Lb Litto zesseoq Litte aor aquoTg fesnonnoxtvas 
 bexbupes : gnived jon snsunortvas deb tgai~nor a2 mov? 'b 
maidergq tedtors 79% wkd sugno? teijom etd ‘yo ussexe J 

. det iont to ‘nobeye Lot gotta _ oA 

sales yvroiiiue asewted bedroqe7 eustsateiwes burdhigan tbr 8 
Shsottiag re viisckabiete ton oTew paseeaapeg . 
9ideitsy at oy aaaeiatrlaity ee oils to Hokateg 8 

-9d gidenbtse fet ‘Sedcoug yivigtre bt sbiodqu est ¢ 


f r 


~gua setzhprsbaktd of yotoos vrostbva ba : 
an sbead dguomea neerawis bas site ae aba ost 


yee wortbus NG 2ddbaegeb east. % 
~netis-aieieae 02 bia, otis niyo i ine en ti8 3G 


s 


aniwons nk biikdo ‘ona, io exonsreus 63 vd’ baw wats to dagnet 8 2 


243 
achievement, but few researchers have attempted to show the relation- 
ship between these two auditory abilities. Findings of this study 
showing a definite relationship between auditory discrimination and 
auditory memory span of young children concur with those of Eagan 
(1970). It may be concluded that there is a relationship between what 
the child is able to discriminate and what he can remember in sequence. 

Correlations between pupil performance on the auditory discrim- 
ination test and the intelligence test were significant at the .01 
level. Therefore, the portion of the hypothesis pertaining to intelli- 
gence was rejected. In general, research studies have concluded that 
while auditory discrimination has intellectual components, it cannot 
be fully measured by intelligence. From the high correlations between 
auditory discrimination and intelligence in this study, it can be 
stated that pupils with high intelligence performed better than pupils 
with lower intelligence on the S-N Auditory Discrimination Test. This 
positive relationship between auditory discrimination and intelligence 
substantiates research of Thompson (1961) and Poling (1968) indicating 
that adequacy in auditory discrimination is frequently accompanied by 
adequacy in intelligence at the beginning of the first year of school. 
Factors ae as attention, concentration, interest and motivation may 
be the abilities common to both intelligence and auditory discrimina- 


tion which influence the performance of the child in Grade One. 


Null Hypothesis 5 


There is no significant relationship between reading 


achievement and 
a. chronological age 
be (sex 
c. auditory acuity 
d. auditory discrimination 
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e. auditory memory span 
f. intelligence 
g. mental age. 

“Statistical analysis revealed that Significant correlations 
existed between chronological age and oral and silent word recognition 
subtest scores at the .05 devel and between oral and silent reading 
comprehension scores at the .01 level. Performance on oral and silent 
reading subtests indicate that dla subjects in the study tend to 
have higher scores in oral and silent reading than younger subjects in 
Grade One. Therefore, the portion of the hypothesis which pertained 
to chronological age was rejected. More than likely age may be con- 
sidered as a macrovariable that influences maturation which in turn is 
affected by the environment of the child and the child's ability and 
desire to learn. 

As the low correlations between reading achievement and sex 
were not statistically significant, the portion of the hypothesis per- 
taining to the variable of sex was upheld. While correlation coeffi- 
cients indicating the relationship between measures of reading achieve- 
ment and sex were low and failed to reach significance, further statis- 
tical analysis revealed that differences between mean scores of boys 
and girls on oral reading tasks were significant (p < .05) and ap- 
proached significance on comprehension of silent reading. Although 
there was little difference between mean scores of boys and girls on 
related auditory abilities, difference between auditory memory span 
for syllables favoring girls was significant (p < .05). 

As has been suggested previously, performance on auditory mem- 


ory span for syllables may be influenced by language factors relative 


to auditory perceptual development. While it is plausible that the 


Aas 


| Reais. | snot Hine Sait” BIO A a a 
nok tego: 593% bow “snote baa. taxé alae 
- qnibess, fs tie’ bets. fer0 asowtsd bas lover eOs nt ja aero: sell a 
sasiia bans Sexo sty “Agnamto1 154 -  fevef TO, sia “de astoze ro kent 
oy bese ybuse ori ak cabal 2 ype err 
irk ‘goostisa Tagnuoy ‘pert gakbsor Jnoffa bas: fero ct 
‘paaisateg dott atesdtoqed sft Yo norstoq. of ,ssotetedt 
~o9 ed gam sg eile mest’ stall -betsetex asw age 1 
at maa #t dake NOE #303 sm asonbut tn” ‘sed eldatrevorsam 
bos yor Lids a" bites oat bas biido of3 to ghomortvas S$ 
ena Zit%, ars val 
xee bas tetgmevelldos gatbsst noowied eusbaatoas0s! vot ot a 
—T8u eleadadayn - to Borszog ods Anssbhicgte % =t be 2 
~Fitado notvitartes otha -biodgh enw “be! to otahtoaw no 
~svetioe snibaet Teas wessm asswied qGhilinotaster’ oF 
-alisse xed3ant Sonnet? tngte doses 03 botea bin wot or 
ayod to eprane asom iirioellé er taf Soleover eka — 
=qe bar (20. » « dnsot? tagte oxéw aless gatbasr tax a6" 
aworts in gakbeos tnotie to nokenadis-tgnos ‘nO 
ie eliig bas: evod Ro aer038: ee nosvded someTe?2 Eb san a 
meqe yromemn ‘erortbug nsowsad soaste¥Dib apebat hte: Mabe trie ‘i 
(20. > 9) ames ikagte saw as te 
rom ere no ‘aonstito?req Ta ahte oe si 
aviselex etotos2 ogperaned: ed aati J Poh 
ona gard ofdtevely et at ont BM | 


ee 
aff ce 


en : 
men fi. ¥ 


245 
interaction of maturation and learning influenced by common auditory 
and language experiences during the first months in Grade One may 
serve to lessen the differences between sexes, it is possible that 
Grade One boys have not developed auditory memory span ability to the 
same degree as girls. Thus, it may be that girls, as a group, having 
developed auditory memory span ability to a greater extent than boys, 
perform better than boys on oral and silent reading tasks. 

Correlations between auditory acuity scores and reading achieve- 
ment were not statistically significant. Therefore, the portion of the 
hypothesis pertaining to auditory acuity was upheld. Results of this 
study showed that 93 per cent of the Grade One children had attained an 
accepted standard of satisfactory acuity. It may be concluded then 
that auditory acuity is not the cause for children in Grade One being 
poor readers. 

The relationship between oral and silent reading achievement 
scores and auditory discrimination ability were statistically signifi- 
cant at the .01 level. As a result the portion of the null hypothesis 
pertaining to auditory discrimination ability could not be upheld. It 
may be stated then that children in the third month of Grade One with 
good auditory discrimination ability can be expected to perform better 
in initial reading achievement than children with poor auditory dis- 
crimination ability. 

Statistical analysis of the data also indicated significant 
correlations at the .01 level between oral and silent reading achieve- 


ment and auditory memory span, and thereby indicates that Grade One 


children with high auditory memory spans can be expected to perform 


significantly better on oral and silent reading than children with low 
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auditory memory spans. Consequently, the portion of the hypothesis 
pertaining to the variable of auditory memory span was rejected. 

Further analysis of data revealed a greater relationship be- 
tween silent reading and auditory discrimination than between oral 
reading and auditory discrimination. At the same time, statistical 
analysis also revealed higher correlations between auditory memory 
Span and oral reading than between auditory memory span and silent 
reading. 

It appears that auditory discrimination and auditory memory 
span are interrelated and are both essential to initial achievement in 

reading. While both auditory discrimination ability and auditory mem- 
ory span are related to oral and silent reading, it is possible that 
in reading orally Grade One children, as they hear themselves read, 
are able to anticipate the sound patterns of the language they are 
accustomed to, and have less difficulty in decoding and in retaining 
and recalling sequences of sounds in words. Im silent reading chil- 
dren, when beginning to learn to read, are not reinforced through hear- 
ing the sound of the whole word and the language pattern of the sen- 
tence. Therefore, in silent reading it is important that children are 
able to discriminate sounds, to isolate a sound and to relate the sound 
to other sounds within its environment. Silent reading may be a more 
difficult task for Grade One children, as many of the words to be 
decoded are monosyllabic having less phonemic cues than polysyllabic 
words and thereby demand finer discriminations. It may be concluded 
then that children with better auditory discrimination ability and 
greater auditory memory spans have greater facility in decoding words 


and, therefore, can be expected to be better silent and oral readers. 
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_ Correlations between intelligence and oral and silent reading 
achievement were significant at the .01 level. As subjects with higher 
intelligence scores performed significantly better than pupils with 
lower {inel Bizende Scores on oral and silent reading subtests, the por- 
tion of the null hypothesis pertaining to the variable of intelligence 
could not be upheld. 

From the statistical analysis of data it was evident that sig- 
nificant correlations (p < .01) between mental age and reading achieve- 
ment indicate a greater relationship between reading achievement and 
mental age than between reading achievement and other variables in the 
study. Accordingly, the portion of the null hypothesis pertaining to 
mental age could not be upheld. While it can be concluded that chil- 
dren with higher mental ages are better readers, it remains to deter- 
mine the diseibaive common factors which facilitate and affect the per- 
formance of young children in tasks of auditory discrimination, mental 


maturity and early reading. 


Null Hypothesis 6 


High and low auditory discriminators in Kindergarten do not 
differ significantly in reading achievement in Grade One. 


Statistical analysis of data revealed significant differences 
at the .01 level between the performance of high and low auditory dis- 
criminators in Kindergarten on oral and silent reading achievement 
tasks in Grade One. Therefore, the null hypothesis was rejected. Con- 
sequently, it appears that subjects who had above average auditory dis- 
crimination ability in Kindergarten were better readers in Grade One 
than subjects with lower auditory discrimination ability. Further 


analysis of the data indicated that high and low discriminators in 
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Kindergarten not only differed significantly in auditory Aucemme ae 
ability and reading performance but also in factors of chronological 
age (p < .01) and auditory memory span (p < .01). As a group Kinder- 
garten low discriminators were younger in age than high discriminators, 
had shorter auditory memory spans and had not acquired a memory span 

for letters backward. It may be concluded then that children entering 
Grade One differ significantly in chronological age, auditory ieee 
ination ability and auditory memory span. The fact that children en- 
tering Grade One can be expected to manifest wide variation in ade- 
quacy of auditory discrimination and auditory memory span reveals the 
need for careful assessment of auditory abilities upon entrance to 
school to prevent failure in reading by providing profitable instruc- 
tional programs early in the school year to develop and strengthen both 


auditory discrimination and auditory memory span. 


Null Hypothesis 7 


High and low auditory discriminators in the third month of 
Grade One do not differ significantly in reading achieve- 
ment in Grade One. 


In the middle of Grade One significant differences in reading 
achievement were found between high and low auditory discriminators. 
These differences were in silent reading (p < .01) and oral reading 
(p < .05) and favored the high discriminators. As a result, the null 
hypothesis was rejected. Within discrimination groups, findings re- 
vealed that subjects who were consistently high discriminators in Kin- 
dergarten and Grade One were significantly superior readers and sub- 


jects who were consistently low discriminators were the poorer readers 


in the total Grade One test sample. 
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In general then children in Grade One who are consistently 
high discriminators with above-average mental age and adequate audi- 
tory memory spans can be expected to become superior readers and those 
children who are consistently low discriminators and who are younger 
chronologically and mentally with inadequate auditory memory spans 
will be poorer readers. At the same time there will also be a group 
of average pupils in Grade One whose performance in auditory discrim- 
ination will change and who may become average or poor readers. As 
performance of children on auditory tasks during the first three months 
in Grade One develops, changes or fluctuates, continual informal re- 
assessment of auditory abilities is important. 

This study not only supports research studies of Thompson 
(1963) and Poling (1968) but in addition emphasizes the interrelation- 
ship between auditory discrimination and auditory memory span and 


stresses the importance of both auditory abilities to initial reading 


achievement. 
III. LIMITATIONS AND APPLICABILITY OF THE FINDINGS 


In addition to the limitations set forth in Chapter 1, the fol- 
lowing limitations may restrict the applicability of the findings of 


the study: 


a) As the research instrument was constructed to investigate 


the difficulty Grade One children have in the auditory discrimination 


of stop and nasal sounds, the_S-N Auditory Discrimination Test was not 


intended to be a diagnostic instrument. 


b) As the supposedly least difficult test items were deleted 


from the revised form of the tests and as the results of the 
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investigation are not definitive, the order of difficulty of sound con- 
trasts for pupils in similar populations may not be exactly the same 
as reported in this study. 

c) While information concerning language environments was ob- 
tained from cumulative record cards and verified as far as possible by 
the investigator, it is possible that more subjects than accounted for 
in the study were from Non-English language environments. Findings, 
therfore, pertaining to the relationship between auditory discrimina- 
tion and language environment in the home are limited to the 32 sub- 


jects in this study known to be exposed to two languages. 
IV. IMPLICATIONS OF THE STUDY 


From results of this study, it is evident that children enter- 
ing Grade One differ in auditory abilities of acuity, discrimination 
and memory span and that ability to discriminate sequences of sounds 
within words and to recall sequences of speech sounds affects initial 
reading achievement. It would also appear that underlying the develop- 
ment of auditory acuity, auditory discrimination and auditory memory 
Span are common factors of attention, concentration, motivation and in- 
terest. Moreover, besides differing in auditory abilities upon en- 
trance to school, children improve and develop these abilities during 
their first months in Grade One. This suggests the effect of matura- 
tion, experience and learning, as well as teaching, on auditory percep- 
tual development, and therfore, the need for frequent assessment of 
auditory abilities and diagnostic teaching of young children, particu- 


larly children who are seemingly slow in developing or children who are 


fluctuating in their school performance. 
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For Reading Theory 


In learning to read, children rely on a knowledge of speech as 
they attempt to arrange printed letters in a pattern corresponding to 
speech sounds. In the beginning reading process, when children attempt 
to decode words, they must learn that sounds occur in sequence and not 
only must they attend to initial and final sounds but they must also 
attend to medial sounds. Furthermore, in the sequencing of sounds, 
children must learn how one sound influences another sound and thus, 
influences the sound of the total word. As a result, children eventu- 
ally learn the importance of duration, stress and intonation in rela- 
tion to the decoding process in beginning reading. In the initial 
stages of learning to read, then, a child is dependent upon an adequate 
auditory identification system. 

Basic to the auditory perceptual system, to the process of hear- 
ing speech sounds and, therefore, to the process of reading are acous- 
tic-physiological, neuro-physiological, psycho-physiological and lin- 
guistic functions. In relation to these functions, results of this 
study showed that while 93 per cent of the children in Grade One have 
an accepted standard of satisfactory acuity, 40 per cent of these same 
children were having difficulty in discriminating stop and nasal sound 
contrasts in a specific phonemic environment. Therefore, even though 
the acoustical-physiological function may be considered to be the first 
and necessary condition for auditory linguistic perception, if the aud- 
itory integration and linguistic functions fail, the reception mechan- 
ism, however adequate, cannot secure satisfactory auditory perception. 

Sensory input is only the beginning of perception. That is, 


auditory stimuli are not passively absorbed and transmitted by the 
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perceptual system but are analyzed and transformed. Attention may be 
conceived of as the mediating process which supports auditory sensory 
input of speech sounds. This in turn implies a certain amount of 
learning and experience as well as some previous knowledge in knowing 
what to attend to. While serving to reduce the influence of competing 
stimuli, awareness of and attention to auditory stimuli of speech 
sounds magnifies its influence. Attention plays a crucial role in 
learning and no actual "hearing" can take place without there first 
being focus on and attention to the speech signal. It is these pro- 
cesses of attention and concentration influenced by interest which ap- 
pear to differentiate auditory abilities in young children and facili- 
tate performance on auditory tasks. Motivation which affects interest 
as well as attention and concentration should be considered as "prime" 
factors in relation to development of auditory acuity, auditory dis- 
crimination and auditory memory span and hence beginning reading. 

The fact that young children vary in auditory acuity indicates 
not only the need for assessing young children's acuity early in life 
to provide compensatory measures for children with low acuity, but also 
implies that, to a greater or lesser extent, young children, prior to 
coming to school, have developed an attentiveness to and an awareness 
of speech sounds. While keen acuity is needed when children begin to 
acquire language and become aware of the sound patterns of the English 
language, keen auditory discrimination ability and adequate auditory 


memory span is essential as children begin to learn to read. 


For Teaching Programs 
As results of this investigation indicate that auditory 
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discrimination ability of children is developmental, one of the impli- 
cations of the findings of this study is that auditory discrimination 
programs initiated early in the first year of school should take into 
consideration the assessment of the child and provide systematic 
sequential instruction. These implications reveal the need for short 
informal instruments of assessment and the need to construct sequential 
carans based on research. 

While it is true that perception is fundamental to comprehen- 
sion in reading and children in learning to read may be taught at too 
advanced a conceptual level, it is also possible that children begin- 
ning school may be taught at a perceptual level which is beyond them. 
As indicated from this study there are Grade One children who have 
superior auditory discrimination ability, average auditory discrimina- 
tion ability and below average auditory discrimination ability. It 
may be more accurate to state that children in Grade One are at differ- 
ent levels or stages of steuaee discrimination. According to perform- 
ance on the S-N Auditory Discrimination Test, there are children in 
Grade One who need to acquire and develop fundamental auditory discrim- 
ination abilities, children who can discriminate sounds in open sylla- 
bles who need to develop ability to attend to final sounds in closed 
syllables, and other children, who as early as the third month in Grade 
One, having acquired ability to attend to initial and final consonant 
sounds in closed syllables, are becoming aware of the medial vowel 
sound within the same consonantal environment. Furthermore, results 
of the study reveal that children can discriminate stop and nasal 
sounds in some environments and not in other vowel contexts. 


One of the implications arising from this study then is to 
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examine existing auditory discrimination programs included in basal 
reading programs. ‘he majority of the programs outlined introduce for- 
mal instruction of consonant sounds prior to the teaching of vowel 
sounds. As indicated by this study, the teaching of consonants in re- 
lation to vowel sounds may be more profitable for some children. Be- 
Sides examining auditory discrimination programs in the basal readers, 
results of the study reveal the importance of auditory memory span to 
beginning reading. Basal readers should also be examined to determine 


if there is any consideration given to the developing of auditory mem- 


ory spans in Kindergarten or Grade One children. 


For Methods 


As some Grade One children 
tend to sounds nor an awareness of 
children need basic instruction in 
As the basic primitive syllable is 
factors of auditory perceptions of 


taught through the alphabet. 


have not acquired an ability to at- 
sounds, it is possible that these 
auditory discrimination ability. 
open, perhaps some of the important 


speech sounds could be learned and 


While it is true that many children to- 


day are able to sing or say the alphabet, these same children may not 


be aware of the fact that these sounds are individual speech sounds in 


the English language. Through motivation by the teacher, children 


could become interested in learning to use these speech sounds as they 


begin to realize that the alphabet, these sounds, are important in 


learning to read. 


ual speech sounds, 


As a result, children would become aware of individ- 


that there are many speech sounds, that each sound 


is different, that there are sequences of sounds in the alphabet and 


these sequences of sounds when saying or singing the alphabet have an 
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order. Furthermore the alphabet would expose children to a vowel sound 
and to a consonant-vowel unit. As children become aware of consonant 
and vowel sounds in the alphabet, attention can be drawn to the fact 
that all consonants are not followed by the same vowel sounds. Discrim- 
ination between consonant sounds could then be taught in relation to 
the vowel sound eae in mind research from this study that the dis- 
crimination of the consonant is dependent upon its phonemic environ- 
ment. In addition, consideration should also be given to the conclu- 
Sion that development of auditory discrimination, as in other aspects 
of language acquisition, is orderly, but orderliness does not imply 
mastery in sequencing. 

In the development of auditory discrimination, competency is 
dependent upon ability to attend to sounds, an awareness of sounds and 
knowledge of the sound patterns of the English language. Appropriate 
learning experiences, therefore, should be provided in classrooms ito 
enable children to acquire an interest in verbal language for sustained 
periods of time. Teachers, therefore, should provide quiet periods dur- 
ing the day when children can participate actively in listening and re- 
sponding to interesting stories, dramatizations and conversation, for 
it is important that children should be able to understand and respond 
to meaningful sentences and words as they are pronounced before they 
are required to make fine discrimination between sounds or to isolate 
a sound from a total sound pattern. 

To discriminate sequences of sounds implies a mutual dependency 


between auditory discrimination and auditory memory span in the early 


stages of learning to read. As both auditory discrimination ability 


and auditory memory span are fundamental to beginning reading, 
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provisions should be made for children coming to school to develop not 
only adequate auditory discrimination ability but also adequate audi- 
tory memory spans. While many teachers are aware of : danke children 
to discriminate between speech sounds, few seem to be aware ti chil- 
dren who do not have a memory span of at least two will have difficulty 
in discriminating between two words and children with spans of less 
than three will probably have difficulty in learning to read. As re- 
sults of the study seem to indicate that children in learning to read 
should have an auditory memory span of three for letters forward and 
syllables and a span of two for letters backward implies that teachers 
in the lower grades through informal games should begin to develop aud- 
itory memory spans of young children. Not only would children be de- 
veloping ability to retain and recall sequences of sounds accurately, 
but they would also be developing the necessary powers of concentration 
and sustained attention. 

Teachers of school beginners might take notice of the findings 
of this study that imply that success in beginning reading is dependent 
upon ability to discriminate speech sounds and to recall sequences of 
speech sounds accurately. Furthermore, teachers should realize that 
children find consonant sounds easy or difficult to discriminate 
depending upon the vowel that precedes or follows the consonant sound. 
Because development of auditory discrimination and auditory memory span 
and hence reading ability is dependent upon factors of interest, moti- 
vation, attention and concentration, the need for creative and enthusi- 


astic teachers to initiate programs for young children is emphasized. 
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V. SUGGESTIONS FOR FURTHER RESEARCH 


As a result of this investigation the following suggestions 
might be valuable in planning further research to obtain additional 
knowledge of development of auditory perceptual abilities and their 
relationship to beginning reading. 

1. There is need to conduct research on ways in which atten- 
_tiveness to auditory stimuli can be increased in Kindergarten and 
Grade One children who tend to ignore the significance of speech 
sounds. 

2. A study should also be conducted to determine if there is 
a relationship between the speech sounds a child in Kindergarten can 
discriminate in varied phonemic environments and the sounds he can 
articulate in these same environments. 

3. As a result of findings in the present study, it has been 
possible to determine a general development in auditory discrimination 
ability of children from the end of Kindergarten to the middle of Grade 
One. A further study should attempt to assess more extensively the 
auditory discrimination ability of subjects in Kindergarten. This per- 
haps could be done by constructing a series of short sequentially 
planned tests of auditory discrimination. Results of such a study 
would provide more information to determine a basic developmental pat- 
tern in children's ability to discriminate speech sounds. 

4. As results of this study indicate a relationship between 
auditory discrimination and auditory memory span and suggest a mutual 
dependency between these two auditory abilities, a further study of 


Kindergarten and Grade One children should be conducted to determine 
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what effect training in auditory discrimination ability in relation 
to auditory memory span would have on initial reading achievement, or 
what effect training auditory memory span in relation to auditory dis- 
crimination ability would have on initial reading achievement. 

5. There is need for research to investigate the auditory 

perceptual development of children from Non-English linguistic environ- 
ments to determine what effect the learning of the phonology of a lan- 


guage other than English has on initial reading achievement. 
VII. CONCLUDING STATEMENT 


While findings of the present study indicate that the phonemic 
environment of stop and nasal sounds facilitates auditory discrimina- 
tion of these sounds, findings also reveal that the various levels or 
stages in the development of auditory discrimination ability through 
which children progress appear to be specific to the phonemic environ- 
ment. Furthermore, results of the study uphold that ability of chil- 
dren to discriminate and recall sequences of sounds is related to 


initial reading achievement. 
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SN AUDT TY ViSCa LATA’ (ON TEST 
ONS: 

T would like to hear how well you can Listen to Words on @ 
recorder. “isten hese words and tell me if they sound the 
or different. 

LARS aa 
‘ APPENDIX A 
listen to these worde a f chey are the aame or di ffer- 
Original Form of Weitere nDipe ra tnenom Test 
. 


‘ Mark the number seg for unlike wore=pait 


ean 
Total the nunber of correct resperaes. 
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S-N AUDITORY DISCRIMINATION TEST 


DIRECTIONS: 


I would like to hear how well you can listen to words on a 
tape-recorder. Listen to these words and tell me if they sound the 


Same or different. 


my = by 
tight - tight 
bike ~ bite 


Now listen to these words and tell me if they are the same or differ- 


ent. 


SCORING: 


Mark the number of correct responses for unlike word-pair 


items and like word-pair items. Total the number of correct responses. 
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29%. 


*Omitted from revised form 


top 
gear 
peat 
cap 
boom 
pin 
tim 


babe 


~ put 


pat 
big 
poon 
tote 
bog 
pain 
ted 
doom 
nib 
beck 
made 
nut 
sheep 
dean 
tog 


tune 


cop* 
beer 
peak 
cap* 
boom 
ping 
kim* 
bade* 
buck 
pack 
bid* 
poon 
tope 
bob 
tain* 
teg* 
doom* 
nib* 
deck* 
made* 
mutt 
sheath 
gean 
cog* 


poon* 


26; 
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20. 


7 ass 


30. 


peep 
doom 
dab 
pip 
ting 
bake 
bum 
pan 
bib 
toot 
toque 
bock 
cane 
ken 
book 
nape 
get 
peep 
meet 
nap 
sake 
tod 
cot 
poon 


peak 
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S-N AUDITORY DISCRIMINATION TEST (ORIGINAL) 


peat 


boom* 
dad 
pit* 
king 
bait 
bun 
pang* 
bid 
toot* 
tote 
bot 
pain* — 
ten* 
book* 
nape 
bet 
peak 
meek 
map 
shake* 
cod* 
tot* 
coon* 


teak* 
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52. 
D2. 
54. 
De 
56. 
57. 
58. 
59. 
60. 
61 

62, 
63.. 
64. 
65. 
66. 
67. 
68. 
bo. 
70. 
Z1. 
eee 
13. 
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roe 


dune - 
gag zm 


pick 


main 


deign 


buck 
pam - 
big - 
coop - 
toque - 
bomb - 
take - 
keg - 
good - 
winning 
meat - 
met — 
mum - 
mab = 
‘ie a 
cop - 
coop - 
peat - 
goon - 


gad cg 


boon* 76. 
gab* he 
pip 78. 
maim 19. 
bane 80. 
duck* 81. 
pang* Bo. 
bib* $3.5 
coop 84. 
tope 85. 
bon 86. 
tape S75 
teg 88. 
good go, 
- winging 90. 
neat 91. 
met 92. 
numb 93. 
nab 94. 
did* 95. 
cock 96. 
poop 97. 
teat 98. 
boon* 99. 
gag 100. 


pick 
mem 
bait 
dug 
pam 
bin 
took 
cope 
bon 
tame 
sinner 
pug 
dote 
beck 
neb 
numb 
knack 
wing 
cock 
tomb 
keep 
doom 
gab 
pin 


name 


pit* 
men 
date* 
bug 
pan 
bing* 
took 
coke 
bong 
tain 
singer 
pub 
dote 
deck* 
neb* 
nun 
mack* 
wing* 
cot* 
tune 
peep 
dune 
bad* 
tin* 


maim* 
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102. 


103. 


104. 


105. 
106. 
107. 
108. 
109. 
110. 
lil. 
EE. 
EDS. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
UZU. 
WZ2 
LZ33. 
124. 


EZ5% 


bait 
bun 
pad 
bing 
could 


cope 


brimming-bringing 


mead 
putt 
came 
goad 
ged 
mad 
gone 
nap 
big 
cot 
coon 
keep 
goom 
gap 
bane 
mud 
but 


pang- 


gait* 
done* 
tad* 
ding 
could 


coke 


need 
puck 
cane 
goad* 
dead* 
mad 
don 
knack 
dig 
cop* 
tune* 
peep* 
goon* 
gat 
gain* 
mug 
gut 


tang 
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E283 
129 3 
130. 
BSE. 
132. 
133. 
134. 
135. 
136. 
LS 
138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
147. 
148. 
149. 


150. 


vale 
poke 
putt* 
dog* 
cake 
ted 
bog 
gab 
bat 
nag 
dong* 
gnat 
bud 
cod* 
coot 
team* 
goon 
gag 
pip* 
net 
dame 
shake 
puck* 
dib 


coat 
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De 8 


151. 
12's 
153. 
154. 
155. 
156. 
7". 
158. 
159. 
160. 
ron", 
Po2* 
163. 
164. 
165. 
166. 
167%. 
168. 
169. 
170. 
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172‘ 
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174. 


175. 


bot 
take 
tack 
dog 
mood 
ban 
bead 
got 
knack 
big 
cog 
cook 
teen- 
good 
dab 
ting 
cap 
tuck 
dug 
tan 
bin 
coke 
cone 
bong 


tape 


dot* 
cake 
pack* 
dog* 
nude 
bang 
bead 
dot* 
gnat 
gib* 
cob 
took 
keen 
dude 
gab 
ping* 
cat* 
puck 
dub 
pan 
din 
coke 
comb 
dong 


cape* 


170. 


L777. 


Pa 


tack 
gob 
dean 
ban 
dag 
noon 
nab* 
threat 
cog 
teg 
pope* 
beep 
dote 
bag* 
ton* 
ting* 
gate* 
dub 
tam 
igh hy 
pot 
code* 
dock* 
came 


cad 
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APPENDIX B 


I. Revised Form of S-N Auditory Discrimination Test 


II. Difficulty Indexes of Word-Pair Items According 
to Sound Contrasts 
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S-N AUDITORY DISCRIMINATION TEST 


DIRECTIONS: 


I would like to hear how well you can listen to words on a 


tape-recorder. Listen to these words and tell me if they sound the 


same or different. 


my - by 
tight - tight 
bike - bite 


‘ 


Now listen to these words and tell me if they are the same or differ- 


ent. 


SCORING: 


Mark the number of correct responses for unlike word~pair 


items and like word-pair items. Total the number of correct responses. 
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The highest number of letters 


correctly reproduced on each are added to give a total score. 
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Directions: 
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TEST FOR AUDITORY MEMORY SPAN 


Directions: Now this is a similar game except this time I am going 
to say what could be parts of words instead of letters. 
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Means of High and Low Auditory Discriminators 
Correlation Coefficients for the Kindergarten and 


Grade One. 


; f hi , Mi ue i 
ies iy ‘ i Mt an P a 
i i’ 7 ne ie i) iN -, P we 
a | i sel te 
; ' ae \ ie 
} ; & } fa U L, H / 1 y " Fils Ay te $ di 
i play 1 Ry ages e ni f ; ‘xt W ies ey ma atu y Ny Jah: id 
} ie ; ra : a > 
Pan Wy Ok nL eae 7 Me ke hal ONee Oy 
a ~ le Kae i" fi 
\ NS 1 ts = a ~ 
- cn i ‘ — ) : a rad 
us a aa y : a 
Pe > : : - 
} : a ae. 4 i : 
- fi ay E ia F 
| : UN Xa 
- . a is ; 
hg sawited asonstettid to sonmabteaate ots wt ataes-8 
| srodanimineld eros wor bas dail ” easat ~ 
iH ' bite sostagys obatw ont 10? amnsiottys0d woktacenzod | 
a aes ; ». 4 H Phe an io f nat me) 
at ‘pane aif % Bel ii ca 
| ‘4 aie 
My J fi (a : r 
,, © , i » on 
} ; ay { oY add > ey 
Pe 5 , fe gf i al De 
a a OM ns 7m 
| nt can aes | at ‘ ae ; i F % ; a 
hos re ba ive Cy ue) ; PL yaa MM } 


4 


7) 


co°> @ » 
TOco Uae uotyzeutxosdde UOTAM @ ST tn 


x% 600°0O HL9°? on’ ys GE SE too OToy; “RESSS uotsueyeiduopj §=*te 
e* G00°0O tO 66° 2S T9° qT yee CE°6. 61°99 (eTeea) Aowanooy PLOM “ce 
¥% TOO"O one 61°96 96° 1 gL°g 2970 best uossoTs. “12 
xx TOO*O 02S°S 25° 6 6y°€ og’ h G6"Ht 0670¢ uotsueyeidmog =" 0d 
x% TOO*O 964° S 16° L6 nS°t Gee}; Zorst Ot-ce (seqyen) AretnqeooA *6T 
SN ghey © 9eg°0- = TO Ht tt SS te Oe ogi <dorbs setouenbesy ysTy TeIOL “ST 
SN 90¢°0 Gee I. CG cg g9°T2t 49°62 Hore «86: LaF 9 satouenbeay aTpprw TeIoL “LT 
SN 6€T'O COG t— Soi 998°C9 TS ce 9o°eh «= GO" GE satouenbeazy MOT TeIOL “9T 
SN 622°0 Ga t- 9Or lh Zt°seS ot SO EG SST - GO" SOL Aqytnoe T8}0OL “ST 
SN fgee 0 60E°t- 09° 2k Og-Grt 6g Te 06°SL 90°SS qy3tx Aqtnoe Tejon “tT 
SN €0c°0 joo te 66° th gE°OcT §=6 gE“ HE ge 6 Ss qgeT Aqrnoe TeqIOL ‘eT 

xx TOO *O Z69°Tl O0S°St TE6E Gor Gr. 9n°9TT 1S°H6T UOTPEUTUTIOSTP 
ATO4yTpNS TV4OL “eT 
x* 16626 60=" 5 tne LS €T°S 60°S Ty’ tg  SO°SE G sed a i? 
¥% T0G*.0 9S9°8 61° 0S OL°6 68° ulate 9° 6e q 4S9L “OX 
x% TOO *O €00°IT 92°96 Ze°R 80°S Once “Ch G6e € 7SeL 6 
£% TOO "0 Ona Ot Teseg GenG Q@l°9 Sorte Jr Ge Z 48d ne 
¥% TOO °O Té6r°Ot  EL°SH GT OU ht LGeee. 60th [T ysey uotyeutmtsostq *) 
xx TO00°O core 9g°eL ge"? tec 9n°9 ce ueds fzoueu Te}OL *9 
¥ FASO bE) (ay a are 61°16 tl 06° CSE 6S. setqe{tks soy Azomsyl °S 
x¥ TOO *O QegL°€ "Q" SL gure Cour GEE abet szaqqyeT toy AZowom TeIOL “tf 
xx TOO *O CH ty Zo°SQ g0°T fo Has 9 69° GOEe F paemyoeq sdeqjetT tog AzomsW “Ef 
SN €60°0O COE LE €9°69 pa ta @ 6 rae | 1S°d ZO°’ paemIoZ StoyyetT tog AromMM *¢ 
x% TOO°O Lay € 6€° 68 66°2 gr € 16269) “9S: LL aay TT 

On=N O9=N 
“Et ‘aH os a a ‘a’ 
usTS d it aa’ fev *AadS ueeyl STQBTIBA 
uBoW 
See eee 
OOT=N 


NALMVOUSGNIM NI SYOLVNIWIMOSICG MO'l GNV HDIH JO 
INAWAASIHOV DNIGVaY ANV SALLITLEV ZJNOLIGAV NO SNOILVIANG GUVGNVLS CNV SNVAWN 


T’d WIdVb 


ee es eee : 
wo RVR him | 


SSSeaee 


* 


. 


= eo 


nese: 


cere 
2 §8.i8- 
OL.ES 


ie 


fads 


ot. Off 


d€.T 
0. eT 


£e.8ei 


80.3 
#2. £7 
Te 
90.2L 


20.85. 


$3.0L 
E€.RY 
Of. 7T 


ae. 


> ©» 


> 


‘ j 
* * 


- yrotibus [nto 
Spapireneehe: <= 


Libs sot gee 


q 
" 
a 
wast 
fat 
‘Ve 
: ' 


7 ey BD neo TE ex 
7 Y At, Pg 
es yaar " 2 
hip ee 
E i 

r > 

‘i ef na 
; - y t . 

aa We 

ote i 


2 pie 


i a 


4 FT) 


324 


£% TOO *O Oc9°E 92°08 90° 
£% TIO’°O 685°C 10° 8 oak 
x% TOO °O TSH’ LL° t9 TS°0 
SN €TQ8°O Leeip- go: On Git 6 
SN 79L°0 TOE*O-. 6B"¢S LE 
SN 988°0 H_HT°O- 06°8h £2-6 
£% TOO °O ET9'S 60°OL L2°S 
x% EDOLO g90°L qo° 9 TE’ 
x% TOO °O G9S°L 88° £9 qT°S 
x% TO0O*O 110° 9L°L9 GL) 
x# TOO °O Hee" 6 6n° TS €0°S 
x% TOO *O qT’ S LL On €Qg°sg 
¥¥ TOO °O LGS*E CE" T9 90°¢ 
% gTO°O Req’? nS° Lg €S°0 

4% “TOO*O De ve cL” 8S Lg°t 
ex go00°o yi. c qT°T9 qo°T 
£% €TO°O 9nS°¢ Lt° 09 00°T 
SN OrnL°O eee..O 96°16 HE rE’ 
“qr 

uBoW 


SYOLVNIWINOSIG MOT GNV HOT 


‘ INSWHAMIHOV DNIGVAN “SHILITIAV AvOLI 


GG°e 

TH’S 

On'O 
Zt 69°S9 
. QT St 
G 60°O€ 
€ 99°0€ 


LH°9 
0£°9 
Oh. 9 
OS*t 
10° t 
(cae 
T9°0 
62°T 
T6°0 
Gis 
T9°S 


OOT=N 


HNO Havdo NI 


FOCTL bade Sutuosver Teotsowunn “ET 
go°ee = 19°S2 Sutuoseed TeotsoT “LT 
Dee Lest suoy uT esenSuel ‘OT 
9L°L8 at" 28 Aytnoe Te}OL ‘ST 
6L°Sth = HO" Th qusta AqtInoe TeqOL ‘HT 
L6E°TH = HOH qgeT Aqnoe Te}OL “ET 
9c°6ST 90°6T?e UOTYBUTWUTAOSTP 
KOU PONS TBIO}, ..e 1 
QO-ck. ter tt G 4891 aL 
6L°ce La th  ¥SOL ‘OT 
6g° TE L6O° Ch € 3S9L 6 
n2°OE §8=— OS * EN & Seb °8 
qe°ce = SOSH [T 4say uotyeutmtsostq ‘) 
PA saa F 62°6 ueds Azoueu [Teq{OL, °9 
rot Se 5 09°€ sotqettAs z0of Aazomsy °S 
T9° th 91°S $i9yq4eT zoj ALTOoWeW Te}OL “ft 
QS" T ie 2 pxemyoeq SisqjzeT tog AazoweW °C 
CO°e 0S°¢E pazemz1oy Si34zyeT AOS ious, °Z 
ELcOL On. 92 aay .<t 
Qe=N o9=N 
ee: Chalk 
ueoy STABVTIIeA 


H dO SWIGVINVA GHLVIAY GNV HONHOTTIALNI 


o°d WIdVi 


anv NO SNOTLVIASG CUVGNVLS CONV SNVAN 


) i . - 
Be S @ a uy gs 
tay Sh gees. mao pest 


mim > hip & “44 wee 


= we ce ~ ye vai 7 ae ane \ 
= = ana : Siete eeaeaiatietied cpa aa 
ee eee nen i eae 


egeenen prea 


 eppeeina: npaseen 
a o & seat 


Te os Me 
: te ee ee 


FBagees paeeae aeely 
rene ate aE 


t a = i ean 
Ae Ti RO FRG SO GIRO a i 
ee ee © OCA IS hag A 
ag ns [ae ee Pm 


i 
in ee 
aoe eae 


a a = TY ‘a + 4Be om ba ot 
moe, , mF oF - ’ i Ne 
a ‘a aa, Pian © Pel ee 3 i 
rp —— i ~ ‘ : ‘ 
hy, A nA : i 1 ; at 
mJ Fy ey Ae v q) 
Y ; ; tye 3 a) i 
: ny : / ay i ay 5 ry Vv wer 7 3 i 
7 ra oe ros. Be 


A a - é snr S 
Po Are ent er ‘, 
high eas) |) iri 


325 


% gt0°O G00°? gieaey! 

* 6T0°O TOR C 19° 9 
x% TOO*O ORE =1.. GO 
x% TOO*O Ter’ S Te’ 06 
%X TOO0°O LOE h 69°16 
SN TS9°0 nSh°O- Og’9r 
SN TS9°0 BEEiO-" «co 1s 
SN Foro glz°O- =: 9" 6S 
x% THO "0 961°9 0° OH 
¥% TOO *O 199°h 09° Lg 
x% TOO *O OOn°E th’ eg 
¥¥ TOO*O hek* 8T’ SE 
¥% TOO*O tSS° f 00° S6 
¥% TOO *O ZTe’€ Qgl°c6 
x¥ TOO °O CLhLort Or ° 06 
xx TOO *O 6TE* th Ze’ 6h 
x% Z00°0 GLtic 76°61 
xX TOO °O CO6n* t th? Sd 
¥% L006 he i TL°* TE 
%% c00°0O Syletees: Sy am FS) 
uBTS d es aa’ fev 

uBoW 


Cpe an 


26° St ae°Gt “geege go, ke 
TE "Ss Le REAS OL’ LE Lo° ne 
TO" Ze oL' 22 eo7Oc. Lal Oe 
G9° Ot 6h ° OT Or-crl Jet ane 
Shab GT*6 cg°ll 69°S8 
LS°8 02°6 €9°6L TQ8°S8 
gis 0S°6 2g°Sh = LH HB 
ee. 6 1Q° 2 SoC Ol Omzclt 
1S°6 aptal 6L°HOL Tetctt 
To- OT 16°ET 62°66 LOTT 


20° ET fe tT ee ee. tc 99 
66°S qT°9 toe — Goes 


9S° ec°9 GS°9¢ €G°ce 
oh. S LQ°?¢ S0°9 0S°g 
76° Gc ¢ 6o GL. 2 beat 
Qc=N 29=N 
"G1 "Osh a 8 es a> Hi 
*aoqge uvoy 


(penutquoo) 2°d AIaVL 


uotTzeutxoidde yoTem ®@ ST ,,,4 
wiv 
Ca ck  Guaerl 16°91 6€°28 
GL qt Ae Nan oO) arouse 
qo'9 gL°8 99°0T 4g*ST 
pages 6S°8 ceich “Eau he 
25°S foo 2 SO°SE §53 ic. 


uotsusyesdmoj “ge 

(eTeeN)UOTyTUusooet paom “LE 

uossoTsS ‘“9E 

uotsuseyeidmop “Ge 
(aTyrurpoen 

-sayen) Are—TnqesoA “tHE 

SatTouenberzy ysTy TeIoL “tt 

Saetouanberzjy aTpptm TeVeqIOL “ct 

satouenbsaj MOT TBIOL ‘Tt 

sated-piom ayttun Te,oOL “Ot 

ase [Tequeu Teo], “6c 

avensue[t—-uou ose TeqwoW “Qc 

asvenSueT ese TequeW ‘l2 

“O°I T#7OL “9 

agenSuet—-uou “O° “Sd 
aBensuel 

quatyonb aouasTTTeyUl “td 

aZensuet [Teqo, “2 

aSenSuej[-uon “dd 

aBensuel “Td 

zoweu pefetTeqd “0d 

uotsusyeidmon TeqteA “6T 

STQUBT4EA 


+x: — 
= naire 
7 Can cal 


bak 


ii 


? 


e 


f 
‘ 
SERS. 


| 4 * ; 


“--§00,0° 


= fed.0, 


eee 


* 


Se te bea 
s- 6 
> WwW yr ow tan 


ate ee = 
/ es ese 


#y7.cT 8.8 


2a, #e 
i$.02 
ey .co 
18.9 


4 


-. 


a 


BOD Mr ‘ 


{ 


~u 
ey 


Pa.L£ 
65,51 


AO Oe be Os, ape 


938 ‘fadesn Lsdot 
Pee satifag Letol 
_ esbomSupext wol fatoT . r 

asioneups1? offbim isgot 3 


a. Eo Ss 
(sf . = 


326 


SN 


ksowou pokewed 
uotsusyerduos Teqte/\ 
Butuosvet TeoTsounyl 
BZutuoseer [BOTSOT 
auoy UL esensuey] 
Aytnoe TezOL 
qusta Aqrnoe TeBIOL 
qgeT Aqtnoe TeIOL 
UOT PEUTUTIOSTP 
kioyrpne Te OL 
yseL 
3S 9.1L 
459.1 
4S9L 


oaNMat WY 


qsaj, UOTPeUTMUTIOSTG 
ueds AToweu TeV VOL 
setaetths soy ALOUEW 
si9z}eT soz ATOMS TBIOL 
paeayoeg Ssia4qeT 10s LiOUDs\ 
pazeatoy si3z7zeT FOS Li0ueW 


a3y 


oO 
= 


. 


IN\O HO OV 


HAMS 


TOO*O 206° t 99° tt Tee? Ge; 1S°S 96°98 
TOO*O O6T’ t O2° ce LE" 06°2 60°"t 36rTE QT 
T00°O Ont’ t TH’ 6E en°€ 66°S Ceti “eorut 
TOO*O G99°t 96° 6€ c6*t 9E°t OGte “site 
TOO *O 9GQ°E£ 6° LE 0S°0 LE°0 6E°T 7Q°T 
o2l°0 296-02 20Le ar 22H ecm” WB 22566, G1. 2a 
101°0 6LE°O- = BW" Ge 4S°98 Go° Lt 00°0S §6 LO" at 
Gt L°O Qgze°O- =: G9 92 on an to°Ze ree a a a 
TOO"O 0£6°9 O° ht 9T°SE GE°SE Hh°SSE TE°eTe 
TO0*O OLL*S 70° 6€ 0S°8 ro Som Fe Ob Ler ey 
TOO*O G09°S tt 6E tee qo°L ese, dosh 
TOO *O oLS°9 TQ9° Sn co) Get: 6o'te EL er 
TOO *O €96°9 96°82 tL < 61° O0°O0E 29° Et 
TOO*O 906°. 25° Qe T2°8 9E°t 2G°0kay OOrSK 
TOO °O Get’ t Qe ck GES 0ST ae eds Ly 6 
TOO*O HOHE 9S°T9 ot" 19° 2c°e L9°E 
€00°0O ZyO* tH ZEEE 10°? oert 00° 69°S 
TOO *O G92" h LESS Oc°T 19° 60°T 62°? 
9€0°0 G6gD*? ES te qe"'T 61° T6°2 EG°e 
62c°0 atert 18°S9 90°E€ HE°9 ga"Gk «OG GE: 

“<I “aH “1 °a°H 
T d st aa’ Cev *aods uBoW 
UBoWN 
LL=N 


dnoud LNVGSNOD NI 


START Teh 


CYOLVNINIMOSIG MOT GNV HOIH dO SHTIGVINVA CALVIad CNV AONSOTTIALNI 
‘ INSWHASIHOV ONICVaY ‘SHILITIaGV AWOLIANV NO SNOILVIANG GUVGNVLS ONV SNVAN 


€°d Widvb 


; 
BO Yo 
i 


oh): a ie BADR Ih an : 
SP ae am ee : 
MET Sy, et ee es 
4 , | cn | 1 t Ome, Se. 3 t 
FEEESESS.8 
bie. [ boon ae -. , - i 
. + Ueto Ve 4 ae, : ¥ Mtg 
‘ 
A 


a 
& 
BER 


* 


eiggg:. 
& 
* 
Som 
Gy 
as 
ou 
m4 
aa 
mm 
Tu. 
“ty 
h 
bis) 


T 
a 
=f 
5 
OH ZARA Re 
Pa ee 
tO 
hig 


ray 
& 
* 
th 
ee 
se 
wa 
% 
oy 
rity 


Rey 
. 


RO .A£ 


2 
6 
ii 
Este] 

i 
has 
th 
82 
1) 


86.8 


Mm. ¢ 
#8 


= ck 209.00 ) 3 soe. do. dd ITS 


327 


€O* > d x 

TD° > 9 3S uotyeutxoudde YyoTeM B® ST 4, 

% €S0°0 766° T cL’ On 19° OT Og’ HT 96°hL 9T°ER uotsueyeaduop = *gt 
x €20°0 6LE°S ATES 26 UL 96°cT chat «Seer. (LST een) UOTYTUBOSSA pIOM “LE 
£% TOO*O CoS *t €e°S9 ge" ££°6 Ge°6 OL °9T uossoTS ‘“9E 
x% TOO*O 626°S Qe°29 BK € €2°6 S6°t1 Bitz uotsueyeaduog “SE 
x% TOO *O 9Ln°S n£°S9 6h t 20° Gea GS "ee (saqen) AreTnqeosoA “HE 
SN 099°0 RHR O- = QE WO"SS ge We T6°€2Z 6Q°QT Sotouenberzjy ysTY TeIOL “LE 
SN on °O See O- Le-ve He OL EL *9E ET°6E 6Q°EE Satousenbery aTpplwm@ Teq{OL “ct 
SN TT9°O tio 0-- Oeste iy “the ie"he 6E°ZE ss TE “OE SotTouenbeszjy MOT TeIOL “TE 
xx TOO*O cl0°S 91°? og’ ge 0g°OT @.°SOt O8°eLT sated-piom aeytTun Teq{oL “Ot 
%% TOO*O Z0S°9 2g’ Lt op ag} RE°g T6*td 91°98 ose Teyueu Te}OL “62 
xx TOO"0O Z60°9 61° 0S 6e°L 9E°S Z6°9L §BE°RR aSensuetT—-ucu ase TeqeW *gd 
xx TOO 'O 266 °S GT’ 6h 9¢°8 92°6 92°EhL 64°98 esenSuetT ese Tequey_, ‘le 
“2% TOO *O LE0°9 TH’ LS 76° ef EL O£°66 96° TT ia Teqon “Ge 
¥% TOO*O LE9°S 69°29 69°. 60°CT 69°40T 2° GET osenZueT—-uou *O*l °*Se2 
x% TOO *O nen’ Ss €0°2S €S°OT 6S°gt O)*06- “29 STI aZensuet “O°I “td 
¥% TOG *O 606°S 61° LE HO TE €S°6 T9°eS)=—s« EE“ 69 esensueT TeyoL ‘*€2 
£% TOO *O 196°S QT’ 6€ 98°S 60°S CHile chyrGe aZensue[-uoN “27d 
xx TO0O°O Ben's GS° LE 86°9 EL°S hoge  “LOxce aBensueqT ‘Td 
aN en a a 

ASN Gh=N 
ae mah! ac anal “aH 
usTS d fe aa’ fev -aads uBeW STQSTABA 


(penutyuoo) €°d F1aVL 


saa ee b . ———r fo: ; — tt. ee 
C : { 


328 


og°9 he") 
EL it ‘el oo 
OOTET 1OGTEE 
lo°se LY Te 
09°T y af Fae 8 
C92. “sie TS 
Ce°6E =: 00° OF 
po 2S LH Ty 
LO"“HOT “SL tec 
eee. OORG 
oe°SE el°Sy 
ET°SCE = 6G Ht 
o9°0€& gT°er 
fore 89'S 
00°6 28° 
LHe TH€ 
€EG°S Ths 
CE°?™} 00°? 
je Ss ‘ies 
MW = ge" SL 
GT=N LT= 
ea" ‘a°H 
UuBoOW 


faouseu pefeteq ‘0d 
uotsueyeaduoo TeqteA “6T 
Sutuoseet TeotTsounNN “QT 
Sutuoseer TeotsoT “JT 
suoy UT esensueyl “OT 
Aqrnoe, LBL .<STt 

qy8tz AAInNoe TVIOL “HT 
AIST AGIBOR Tayo chad 


UOT YBVUTUTIOSTP 

Azoyrpne Te{OL “eT 
G ¥S9L ei Fp 

4 ¥S9L "OT 

€ FS9L °6 

oe t89L me) 

T 4Soy, UoTYeUTMTAOSTq “J, 

ueds Atoweu [TeVeyO, *9 

soTqe{tThs azojy Acoma °S 

Sie 1 eT aos: Axousm Ts yey, “yj 

preayoeq sie4yeT r0j Azole °E 
PIBMIOJ SsoyzzeT ATOZ ATOMS *d 

easy 6 *T 
[unneennnneeeeee  TS 
STQVTABA 


SN €99°0 Ont O 96°62 GOS Ge 
SN 9SE°0 6eG6-0-. Si 9d a2 AS 
000°T 0°0 6h° 92 813 pore LOG 
: TS0°0 Ofc) G5 "G0 pee 19°S 
SN 97S°0 0T9°0 QgL° 92 is Lt’ 
SN 90%°0 6€2°0 OS" tc EGece. 9G" TH 
SN 156°0 €S0°0 Cees 90° St Cees 
SN 639°0 Ot" O gl° 42 mee oto 
£% TOO"O 908°S el. ot G6 GE 16 CT 
x% TO0"S GOL’ h Go” Gt 91° See 3 
x% TOO*O ETH 'G Te *Ot yee OG ec 
xX TOO *O Z60°S GQ° QT €0°¢g es 
x% TOO*O HIT’9 Z9°02d HL d, oj i 3 
x% TOO"O 910° 96°9T Qb°6 92° 
SN 92l.°0 Soe O- EG" oC T dat. 
SN T6L°0 192°0- 99°92 79° Ls” 
SN oLL°0 HOS" 0- 06°62 90°T ge°A 
SN EHE°O Z96°0- =: 936" 62 06° 90°T 
Le0°0- 662°T 19°62 re 7c 
SN TQT*O pie i- 40° 9e OnE FARES 
SL ES ee 
sCa'I "a°H 
usTS d aa ada’ pv *aods 
ueoW 
Co=N 


dnoOu) LNVLSNOONT NI 
SYOLWNINIYOSIG MOT GNV HDIH AO SHTAVINVA CaLVIdY ANV HONAOTTIAINI 


‘INGNAARTIHOV ONIGVAN “SHALLITIGV AYOLIGNV NO SNOTLVIAdC 


q°d W1aVad 


YVANVES UNV SNVAW 


* ok 
* 


: a ; oa ane 
. ae: cis Z = Biv, & 
ae, ee Set oe _ 
oa te 2.0 ee 
2. —— au e #8S.0- 08.93 = = 
<< JOS.0- 30.0 = Se 
a ee E2E.G- £0.98 c= : 
| 8e 
$8 


ha 


tr 


et) 

ot Ge 

na? OD 

weg 
Co eGo Oe by 


acogens 
MY OO pe be Be 


rm) 
fy 


ey 
tia 
en Ce Bee 


Ls Peay 
c 
Pot 


* 


jtibue Lesot © Si 
ee ee 
e ‘Stet yore Laser EL 
“aig ates Eater air 


E re : epau eioT - AE 

| oe —( (t‘ ESO. CORES CET. |: On ee.01. Fee ss - dives Fever et 

an. S OFeE0 96.0 87.65 «fe. ~~ fas 0a. f - FTA . Srod ar -sysrgaed 6h: 
4 , 


— £20.60 -O80.S- 2.05: Te.¥ . -#0.2 7.05. se - | gabnoasex fasigol .d 
oo 5 DCS ‘0.0 4.68 00.5  ~ EE 00.€£ 0.£1 goisossst Lavivemull .8£. 


a :  * S8OG0 ae eee -28.5 ees 06.0  #.y ss Yonsm Seysist 


329 


ee ee 


SN 
SN 
SN 
SN 
SN 
SN 
SN 
SN 
x¥ 
SN 
SN 
SN 
SN 
SN 


COS 1a 

Tore ase 
Shas 00° t 10°08 GE°OR8 
60°L ah a L0°€8 62° 8 
to°8 LL°9 BO’ E Aree on 
GH’ on’ tj €6°9T ot LT 
qL°9 CS°S Chiamcns 9L°QT 
Lie On TT ce* Lt 6S°ST 
BS° te Qt 6T 19°SE 62°SE 
6" 12 co QT eo ee 8Q° OE 
OL 2k qL°6 O06 °ZcE~ tL SVE 
EY 66° 2 08° TR QT’ 6L 
BE°S ROE Chimes; 00°6. 
La OL GT’°S cLok | 2. Or 
€9°8 yea id Oc*90T tL HOE 
9° OT 60° TT 19° 60T 62° OT 
1g8°6 96° ot CT“SOE GL° NOL 
g0°L HS° TT 00°39 00°9S 
TO°S Laps 19° ct ol Ge 
98° * gE°9 €E°6e = BB" Be 

GT=N LT= 
Ee ae wag aa 59 meleg & “CH 
"ASS UuUBvBoW 


(penutquos) °d alavd 


uotyeutxosdde yoTem ®B ST, 4, 
uotsuseyorduoj 86° ge 

(2Te2N) foeainosoe prom “LE 
mossoTS * °9¢ 

uotsusyaidmoj “GE 

(se4e)) AIVTAQGBIOA “HE 
satouenbery ysTY TeJOL “LE 
Satouenbeiy eTpptu TeIOL ‘2¢ 
sotouaenberj MOT TBIOL Dy 
sated-piom eytTun TejoL “Of 
ase Tequem TeqO, ‘6d 
asensuet—uou ase TeqUeW “Qc 
afensuet o3e TequeW ‘Ld 
“O°I TeIOL °9¢ 

asensuet—uou *O°l °S2 
aZensuet “O°l “td 

aZenZuet [eyO, “ed 
asenSue[T-uoN “dc 

asensusyt “Td 
STQBTIBA 


ry 2k ae 
ip a! 


ee al,” 


a at 


Ma a 


330 


weis0ig Surpesy * 
(yqUOM patyy) UWOSSOTS ae 
uotsusyeiduoj §=* td 

(2TeeN) foeirnsoe pasom “Ed 

(4 qQuou U3XTS) UOSSOTS “cd 
uotsueyeiduog §8‘*Te 

(sozen) Azetnqes0, “Od 
satouenberzy YsTY TeIOL “61 
Satouenberzy eTppru TeIOL “gt 
Setouenberjy MOT TBIOL oo A 
kytnoe TeyOL “9T 

reo quS3ta Aytnoe TejOL “ST 
rea yjgeT Aqrnoe TeqOL “HT 


uOoT}BUTUTAIysTp AZOYTpne TeIOL “ET 
G 389L "ot 

q FSe9L > ik 

€ 3S9L + OF 

c 459L 76 

T 38a, uotyeutmtszostp Azoqrpny °g 

ueds Azouem ATOYTIpNe TBIOL °*), 

soTqettss soy AZOWSM “pny °9 

%0cc°0 si94jeT soy AtoweM *pne Teo, °S 
xx9FE°0 ¥%8QL°0 pareayoeq $1044eT toj Azowom *pny ‘ft 
420° O *%108°0O xxc6c "0 piemioj si94}eT tof Atowom “pny “ft 
9TO°0- 160°0 xfqc°0 1g0°0- esy °c 
hi a 2.60.0 TS0°O c00°O 6TT’°O 485 «sb 
9 S t € o i STQBtsen 


OOT=N 
NUIUVOMAGNIS 
SNOLLVTAYYOO dO SINTIOIAsHOO 


G°a WIdVas 


ee 


“Ae. o 
#20 .0— 


- weko8. 


ets ad 


‘agen 5 


— #RERS LO 


S00.0 / 


= F8OL0=:, 


‘noi dsahminte i _yrodtbia. Stet 
= Zz - _ ‘Ses tet vdives: LetoT a? 
i "tafe eee yd Eaoe Lado? is 

om eee ee ies ; . yiiies fever % de 
ag estemsupstt wol ister YJ 
2S OnSe oe nite stot 
BSt oR Peed F psit fagid 


=e = “fie = 
7 . Ca 
E : =, 
a = a = = 


Sak 


#xS1L°0 
xxlcL°0O 
¥x9EL°O 
¥% 189 °0 
xx0CE°O 
xxOTE°O 
¥%56c°0 
x*¥CLE'O 
Qcl°O 
ork, w 
aw = 


eL 


¥x0£8°O 
#%lLL°0 
xxtiTQ°O 
xQ@lc°O 
99T'0 
xLTc°O 
xxf60°O 
HAVES. 
xxcLco’O 
© Lae 


EL 


xxc6L°0 
xx1TQ°O 
x*xLLE°O 
xtc °O 
xxtQc °O 
xx¥Qce°O 
160°0 
*x99C°0 
7S0°0O- 


*%LO8°O 
xx9QE°O 
xx9c°O 
x¥c9E°O 
#%xoSE° 0 
¥f0c°0 
*¥9Tc'O 
6hT' O- 


x%690°0 
%10c¢°0O 
xx09C°O 
#x%SE°O 

0S0°0 
%x66c °O 


oil O= 


(penutquoo) G°d ATaVi 


x¥9E1°O 
xx 816° 0 
xxt{ 1° 0 
xxS91L°0 
910°0O 
TO0O°O 


ANNs WY 


paremyorq sieqyeT sof ATOWSM * pny 
PIBMIOS SsoyqyeT 1OJ AToWSU * pny 


weisoig BSurpesy “9d 

(yQuom p4Ty}) UOSSOTS °G?e 

uotsusysaduoj 98 *tZ 

(2TeeN) Loemooe p4omM “EC 

(yquow Y4XTS) UOSSOCTS "od 

uotsuseysaduoj 8 *T2 

(s948D) AzeTnges0A “Od 

Satouenbery Yysty TeIOL ‘6T 

SatTouenbeay aTpptw [BIOL “eT 

sotTouenberjy MOT TBIOL tabeh 

Aytnoe Teo, *9T 

zea ysta AyInoe Teo, “ST 

rea yjgeT Aqtnoe [BOL “qT 

uotyeuTMtTsZostp Aro4tpne Te}OL * 
+Se.L 
4S9L 
4S9.L 
4S9.L 

qsay, uoTyeuTMTAOSTg ATOYT PNY 

ueds Axzowuem ATOYTpPNe TeZOL 

sotaeTTss azoj ATowsuM * pny 

sie74eT soy ATOUST *pne TSIOL 


Sora anodaAM 
aoada 


ecu Sars 


a3y 


xeg 


aTqetsep 


eee Re “deo: =) RAO “iit0- 00 jee Serre 

= = **STS. QO © ®#98S.-0 wB EST FROOS 0" me A eae ie aie as 
is 2, BELO Soo. ee de yeo.0 © *€0S.0°  G80.0 **28y.0 | buswrot exsttet 0% 
= SEELO- *8EGSO- *#8EE.0  -eNaze.o ae "TO | Pane 
ae 7 TEERS.O yes .O . S0055.0 — . #8908,0 | _ *#098,0.. 2880.0 
-..- =S*0HE.0 = BCE -CCilS.0-——i‘“‘éw LO = SFOS. OCHO 


oy oa 


os wg, a i eo Bee _- ee wages. ee 


= < i Sone 


—— WHEBSLO”- AUIB.O #7 L8.0 ~taro®. Pee 
- ae eTVT. oe MER: Q p—. ¥ = : = 
aS iS A. "088 -¢ :: ) ee a ae oe a 


t 


ees. : ee pce ra, se ee ee ee ee ee fe ne 

Rosner - a ee - eee: a ae iienimitsid yiotisys Lado? 
ge = a a Ss tel “tines LadeT 
: 2 eal — 440 a ee =: = “SHgit ytivos EstoT — 
ie : ) oe tess = wie : a ee “tives Lazo 


a, i 


Sb eee eed : : | = | go Perisu pert Sok Letor 
— ie = a es okstaypott sLpbis Lato? 
<a <2 : aT gn pera esy duit fatof 
oe : eee : Te ae : i : ote es (en teu) yteludssov -. 
| - | | | Ber — ae eee - notentedetgmod i 
= es —s | . = a oa = (Adcont ddxLG, ) -noesols 


ie | : | ~ Ss — beitee 


332 


¥*%9f6°0 
¥%QQO°O 
¥x916°0O 
xxcl6°O 
BgTt°O- 
cies Oe 
a wl Bg Sg 
qld °O- 
eel o- 
902° 0- 
to. o- 
ine a 
eau 
TOO 
6S0°0- 
€£0°O 
9S0°0 


T 


x%1S6°0 

xx BL6°O 

x#1(716 ° 0 
9TZ"0- 
ya A 8 
Oct O- 
€60°0- 
99T*0- 
Std *O- 
2G ee 
LO O= 
(Og 25 as len 
€00°0 
CaO a 
9c0°O 
61T0°O 


LT 


¥%1Q6°0O 

*% 996° 0 
pd tht leg 
ecto. 
1G sh tos bas 
tle U- 
gyT*O- 
Oto US 
680 °0- 
QT’ 0- 
gE0°O- 
£900 °O- 
QgL0°0- 
9€0°O 
6S0°0 


9T 


xx7S6 °0 
CEL~O- 
Gay ~O- 
CEL*O- 
99¢°0- 
GEL ~O- 
gad *O- 
190° 0- 
Cou. 0 
61T0°O- 
9T0°0 
ESO 0 
Tow. 
00°O 


ST 


OOF 0- 
re Oo 
cor’ O= 
¢1¢°0> 
€ST°O- 
ceo O= 
oor: 0" 
BET O- 
150° 0- 
AAO Os 
cg0 *O- 
610°0O 
91.0°0 


qT 


(peanut quod) G°d WIdVb 


#x%tt/Q°O 
x%116°O 
¥%€c6°0 
xx016°O 
%xCL6°O 
xx LHe °O 
¥xo1L0°0 
xxQLe°O 
xxtQE °O 

Lg BL, 
x*89C°O 


Sti. te 


Sg 


wei80ig Sutpesy “9¢ 

(4yquow patyy) Uuossorts oes 
uotsusyeadmoj §=* td 

(2TeBeN) Koeanooe PLOM “EC 

(qquow YyXTS) UOSSOTS Woe 
uotsusysiduog )=* Td 

(s292D) AzetTnqgeso0A ‘Od 

sotouenbers ysty Te1OL “61 
sotouenberzjy eTpPtu TeIOL “OE 
sotousnbeazy MOT TBFOL "56 

Aqtnoe TeqoL “9T 

zea qustaz Aqtnoe Te OL “Cn 

zea yjgetT AyImoe Tex0L “qT 
uotyeututszostp AroyrTpne Tey. “St 
G 489.1 wed! 
4 FSed “eo 
€ 389b “OL 
c 4S89L 6 
T soy, UOTYSUTMTIOSTP Akzo yTpuy °Q 
ueds £azousu Aroytpne Teo, *) 
sotqettss soy AxoW|M “puny °9 
$1049eT roy AZOWSM “pune TeIOL “¢ 
paemyoeq SiezzeT 10F kzjoweu “pny = ft 
PpaBmMIOJ S19zJeT AOF kzowueu *-pny °f 
aay OS 

© ae 


aTABT IEA 


OS ERS 6 -  BTS.0~ 
ue i ; i & ES i : wee —OeL.0-— ~ 2 LEE, O- ¢ 
oes TELO-—  SELO- 
= OBR O «< 29f5.0- —~“s8i.o- 
Oo Sd, . ABBBOLO 
pir #*BF0.0 #ET8O.0 
Meee 5) 


i’ 
re] 
} 


390 


xx TQE°O 
CEO" 0 
Get 0 

xxOTE°O 
O91" 0 
€9T*O 
EnT*O 
OgTt*O 
GST’°O 
99T*O 
99T*0 
99T"0 
c00*0 
€90°0- 
620°0 
600°0- 
6S0°0 
9€0°O 
ct0°O 
€t0° 0- 
gTO°*O 
qoL Oo 
950° 0- 
ono oO 
L10°O 


eee | Oe Sees Pe DS, ee i ee Tare a 8 CE Oo 


9¢ 


#%5cS°0 
*%S19°O 
xx017Q°O 
¥%S0L°0 
xxt91°0 
éLo* oO 
90T°O 
tlt’ oO 
tau 0 
Cou U 
ec lL. 2 
*¥Qtc°O 
99T "0 
¥%£9C°0 
#SEc°O 
xx%9Sc°0 
68T°O 
Peeraes orem) 
2EOEO 
xxCOE °O 
AS Sane) 
9ST’°O 
€ET°O 
6° O 


Ge 


NO. GS 
e1o- 0 
gET’°O 
TSO °O 
TOO 
6S0°0 
xxott°O 
#x Cte °O 
xxSQE°O 
wet tO 
#xLOt*O 
xxOQE°O 
¥x0L0°0 
160° 
¥x06c "0 
xx COE °O 
LOT°O 
xStc°0 
1.80°0 


Od 


x%1c6°O 
x%7SQ°O 
¥%9S6°0 
xx 16° 0 
%%St6°0O 
Let. O- 
¢16°0- 
ThHO*0- 
Hic "0 
L60"0= 
SEU On 
Let 0 
cor oA 
880 °O- 
GxO*0- 
CULlo= 
610°O 
490°O 


6T 


Weisoig BsUuTpesy 


(yquOm patyy) WOSSOTS °Ge 
uotsueysidmop =" td 

(2TeeN) foeimmsooe psom “Ed 

(UjuOoW YYXTS) UOSSOTS ‘ee 
uotsusyeiduopj §8=6—* Td 

(s94eD) kareTnges0pj °*Od 

Ssaetouenbaszy YsTY TBIOL ‘6T 
Satouenberzy atTpptw TeIoL “ET 
saetouenberzy MOT TBIOL “LT 

Aytnoe TeyoL “OT 

zea yuStT2 A4ytInoe [BIO] °ST 

zea yjetT Aqinoe TejoL “RT 
uoTZBUTUTIostTp AzoyrTpne TBIOL “ET 
G 4891 wee 
359.1 ae 
€ 4S89L “QE 
co 489h °6 
T 380] UOTYeUTUTIOSTP Aroyrpny °g 
ueds Aroweu AToyTpNe Teo, “L 
sotqetTAs soy AZoWoM “pny °9 
s71944eT aoj ATOWSM *pne TSIOL mG 
premyoeqg SsieqyyeT 105 kzousu pny =f 
paemioy sieqqeT soy ArOWSM’ pny dS 
easy °c 

Bees: 

STABT4ISA 


98 Me eo On ee eas 


(penutquoo) S°d adv 


Sore 
ba S09: 


 PEBBT 0 


- RRZOT OD 
0 -- **086.0 


RROD O 


PERSE .O 


“$90.0 


@EO.0 
#ESES.0 


‘ PRBTS.O 
## GOB 6 


#195.0- e¥ged 
— 860.0 


£tL.o 


385.0 


a£L£.0 
eLs.0 
8OL.0 


036.0 
#176 0 
#038 0 


0. 


200.0. 
Jyyo.0 


eet,2 


edo. 0 
40.0 


#8 (88 0 


3. 20.0 3 ree | 


TABLE D.6 


COEFFICIENTS OF CORRELATIONS 
GRADE ONE 
N=100 


334 


Cor ae ane Pee eee eee) ee 
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Variable 
nn ee eh OA A es ee 


OOANAUHWNEH 


Sex 

Age 

Aud. memory for letters forward 

Aud. memory for letters backward 

Total aud memory for letters 

Aud. memory for syllables 

Total auditory memory span 

Auditory discrimination Test 
Test 
Test 
Test 4 
Test 5 

Total auditory discrimination 

Total acuity left ear 

Total acuity right ear 

Total acuity' 

Total low frequencies 

Total middle frequencies 

Total high frequencies 

Language environment in home 

Number in family 

Position in family 

Logical reasoning 

Numerical reasoning 

Verbal comprehension 

Delayed memory 

I.Q. language 

I.Q. Non-language 

Total I.Q. 

Mental age language 

Mental age Non-language 

Total mental age 

Vocabulary (Gates) 

Comprehension 

Slosson (sixth month) 

Word accuracy (Neale) 

Comprehension 

Slosson (third month) 

Reading Program 
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Variable 6 J 8 9 10 
Oe a ee een ae, eee ee | oem eee 
1. Sex 0.216* 0.179 0.034 0.014 0.034 
2. Age 0.058 0.243* O.0d5 0.448 ., 02.138 
3. Memory for letters forward 0.253** 0.733** 0.227% 0.266** 0.241% 
4. Memory for letters backward 0.224%  0.897** 0.254%* 0.225% 0.243% 
5. Total memory for letters 0.288%* 0.942%* 0.295** 0.295%* 0.295%% 
6. Memory for syllables 0.565** 0.194 0.194 0.219% 
7. Total memory span 0.316%* 0.316** 0.324%% 
8. Discrimination Test 1 0.829%* 0.826%** 
9. feat 2 ~  0.830** 
10. Test 3 

ll. Test 4 

2. Test 5 

13. Total discrimination 

14. Total acuity left ear 

15. Total acuity right ear 

16. Total acuity 

17. Total low frequencies 

18. Total middle frequencies 

19. Total high frequencies 

20. Language in home 

21. Number in family 

22. Position in family 

23. Logical reasong 

24. Numerical reasoning 

25. Verbal comprehension 

26. Dalayed memory 

27. 1.Q. language 

28. 1I.Q. Non-language 

29. - otal <1.Q. 

30. Mental age language 

31. Mental age Non-language 

32. Total mental age 

33. Vocabulary (Gates) 

34. Comprehension 

35. Slosson (sixth month) 

36. Word accuracy (Neale) 

37. Comprehension 

38. Slosson (third month) 

39. Reading Program 
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TABLE D.6 (continued) 


a a ee ee, 
Variable 11 12 i) 14 15 


~~ Sex -0.061 - 
. Age 0.074 
Memory for letters forward 0.234% 


i=) 

ran 

i) 
! 


Total memory for letters 
Memory for syllables 
Total memory span 
Discrimination Test 
Test 
Test 
Test 
Test 
Total discrimination 
Total acuity left ear 
Total acuity right ear 
Total acuity 
Total low frequencies 
Total middle frequencies 
Total high frequencies 
Language in home 
Number in family 
Position in family 
Logical reasoning 
Numerical reasoning 
Verbal comprehension 
Delayed memory 
I.Q. Language 
I.Q. Non-language 
Total I1.Q. 
Mental age Language 
Mental age Non-language 
Total mental age 
Vocabulary (Gates) 
Comprehension 
Slosson (sixth month) 
Word accuracy (Neale) 
Comprehension 
Slosson (third month) 
Reading Program 
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ES ee ee ee ee ee ee ee eh, eo is a 


Variable 16 ia 18 19 20 
(ete: =i ee ee a ee. a. MRIS. Dama An | 
1. Sex -0.086 -0.040 -0.104 -0.096 -0.134 
2. Age -0.037  -0.031 -0.010 -0.063 0.041 
3. Memory for letters forward 0.118 OL.O9¥e = OALLT Od 0.148 
4. Memory for letters backward-0.181 -0.232 -0.138  -0.182 0.209 
5. Total memory for letters -0.061 -0.106 -0.031 -0.064 0.222* 
6. Memory for syllables -0.016 -0.055 0.010 -0.032 0.167 
7. Total memory span -0.057 -0.109 -0.023 -0.066 0.244%% 
8. Distrimination Test 1 -0.052 -0.025 -0.054 -0.073 0.281** 
9. Test 2 -0.087. -0.042 -0.097 -0.990 0.250%** 

10. Test 3 0.026 0.051 01.013 0.007 0.335** 

Lan Test 4 0.022 0.065 -0.009 0.018 0.349%* 

2h Test 5 -0.030 -0.004 -0.045 -0.037 0.344%%* 

13. Total discrimination ~0.027 0.008 -0.042 -0.043 0.335** 

14. Total acuity left ear 0.939%* 0.,898%* 0.880** 0.897** 0.053 

15. Total acuity right ear 0.959%* 0.842%* 0.956** 0.894%* 0.088 

16. Total acuity 0.903** 0.961 0.932** 0.076 

17. Total low frequencies 0.822%* 0.790** 0.040 

18. Total middle frequencies 0.868%* 0.057 

19. Total high frequencies 0.143 

20. Language in home 

21. Number in family 

22. Position in family 

23. Logical reasoning 

24. Numerical reasoning 

25. Verbal comprehension 

26. Delayed memory 

27. 1I.Q. Language 

28. 1I.Q. Non Language 

29% Total wd. 

30. Mental age Language 

31. Mental age Non-language 

32. Total mental age 

33. Vocabulary (Gates) 

34. Comprehension 

35. Slosson (sixth month) 

36. Word accuracy (Neale) 

37. Comprehension 

38. Slosson (third month) 

39. Reading Program 
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Variable 21 22 23 24 25 
a Eee a aod ee eh Ore es ee 
1. Sex -0.079 0.065 0.109 0.128 0.051 
2. Age -0.022 0.055 0.300*%* 0.347** 0.223% 
3. Memory for letters forward 0.015 -0.117 0.191 0.255** 0.229% 
4, Memory for letters backward-0.061 0.055 0.328** 0.480*%* 0.279%* 
5. Total memory for letters -0.033 -0.024 0.326** 0.464%* 0.313%* 
6. Memory for syllables 0.201 -0.058 0.260** 0.,210* 0.091 
7. Total memory span 0.035 -0.039 0.363** 0.465** 0.298** 
8. Discrimination Test 1 -0.027 -0.104 0.227% 0.285** 0,351%** 
9. Test 2 -0.033 0.0135** 0.238%: 0.280** 0,352%% 
10. Test 3 0.019 -0.040 0.262%* 0.315** 0.390%* 
11. . Test 4 0.045 -0.005 0.213% 0.233** 0,271%** 
a2» Test 5 0.037 -0.069 0.277** 0.335** 0.368** 
13. Total discrimination 0.007 -0.045 0.263** 0.312%* 0.375*% 
14. Total acuity left ear -0.032 -0.047 -0.134 -0.091 0.039 
15. Total acuity right ear 0.065 0.020 -0.114 -0.068 0.003 
16. Total acuity 0.023 -0.009 -0.128 -0.082 0.020 
17. Total low frequencies -0.010 -0.060 -0.189 -0.112 0.014 
18. Total middle frequencies 0.027 0.020 -0.095 -0.054 0.040 
19. Total high frequencies 0.048 -0.007 -0.114 -0.085 -0.013 
20. Language in home. 0.028 -0.171 0.264%* 0.378%** 0.345%* 
21. Number in family -0.134 -0.022 -0.100 -0.143 
22. Position in family 0.039 0.068 -0.111 
23. Logical reasoning 0.478** 0.522%* 
24. Numerical reasoning 0.366** 
25. Verbal comprehension 
26. Delayed memory 
27. 1.Q. Language 
28. 1.Q. Non-language 
29. Total 1.Q. 
30. Mental age Language 
31. Mental age Non-language 
32. Total mental age 
33. Vocabulary (Gates) 
34. Comprehension 
35. Slosson (sixth month) 
36. Word accuracy (Neale) 
37. Comprehension 
38. Slosson (third month) 
39. Reading Program 
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Variable 26 27 28 29 30 
oe oe i a eae ee eels ee aes eA cee as pe es 
Bf; Geéex 0.018 0.010 0.046 0.021 0.065 
2. Age 0.128 -0.002 0.041 #£-0.011 0.370** 
3. Memory for letters forward 0.186 0;250"" 04233 0.217* 0.232% 
4, Memory for letters backward 0.321** 0.319%* 0.332** 0.347*%* 0.396%* 
5. Total memory for letters O.319** 0.330** 0.324%* 0.352%* 0.394%% 
6. Memory for syllables 0.105 0.120 0.281** 0.194 O. 52% 
7. Total memory span 0.307** 0.322%*% 0.369%* 0.365** 0.377%% 
8. Discrimination Test l 0.293** 0.363** 0.278*%* 0.352%* 0.370%* 
9; Test 2 0.294%* 0.369%* 0.266** 0.351%* 0.391%% 
10. Test 3 0.335** Q.401%* 0.295** 0.385** 0.414%% 
et Test 4 0.314** 0.335%* 0.248%* 0.322*%* 0,331%% 
12% Test 5 0.378** 0,418%* 0.307** (,400%* 0.441%* 
13. Total discrimination 0.347%** 0.407** 0.301%* 0.390%* 0.420** 
14. Total acuity left ear -0.074 -0.056 -0.119 -0.095 -0.038 
15. Total acuity right ear 0.014 0.016 +0.098 -0.035 -0.006 
16. Total acuity -0.025 -0.016 -0.112 -0.064 -0.021 
17. Total low frequencies -0.051 -0.049 -0.157 -0.108 -0.047 
18. Total middle frequencies 0.012 -0.025 -0.093 -0.031 0.026 
19, Total high frequencies -0.063 0.055 -0.096 -0.076 -0.070 
20. Language in time 0.435%* 0.445%* 0.370%* 0,.450** 0,419%% 
21. Number in family -0.043 -0.128 -0.071 -0.113 +0.127 
22. Position in family -0.049 -0.061 0.052 -0.011 -0.032 
23. Logical reasoning 0.430*%* 0,518%* 0.885** 0.767%** 0,590%* 
24. Numerical reasoning 0.554** 0.574%* 0,609%* 0.646%** 0,665%* 
25. Verbal comprehension 0.519%* 0.773** 0.491** 0.698%* 0,791%* 
26. Delayed memory 0.842%* 0.478%* 0.745%** 0,829%% 
LS he I.Q. Language 0.602** 0.894%* 0,914%% 
28. 1.Q. Non-language Uis7Zee OiarZRe 
29. Total 1.Q. 0.824%% 
30. Mental age Language 
31. Mental age Non-language 
32. Total mental age 
33. Vocabulary (Neale) 
34. Comprehension 
35. Slosson (sixth month) 
36. Word accuracy (Neale) 
37. Comprehension 
38. Slosson (third month) 
39. Reading Program 
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TABLE D.6 (continued) 


Variable aL 32 2 8) 34 aD 
es ee: | as Meee: Meee CS 
1. Sex 0.101 0.080 0.118 0.180 0.146 
2. Age 0.453%* 0.392%* 0.227% 0.279%* 0.218% 
3. Memory for letters forward 0.212% 0.243** 0.170 Os2a4* 2Onrc. 
4, Memory for letters backward 0.414** 0.425%** 0.335%** 0.338** 0.275%% 
5. Total memory for letters 0.396%* 0.420** 0.319%* 0.355** 0.268%% 
6. Memory for syllables 0.283%* 0.198 0.138** 0.192 0.142 
7. Total memory span 0.430%% 0.424%% 0,318** 0.367** 0.276%* 
8. Discrimination Test l O.297%* 0.369%* 0.315%** 0.349%% 0.246%% 
9. Test 2 0.293%* 0.386** 0.435%** 0.451** 0.368%* 
10. Test 3 0.313** 0.412%% 0.423%% 0,430%* 0.354%% 
di, Test 4 0.252%* 0.331%* 0.329%* 0.365** 0.265%* 
12; Test 5 0.332%* 0.436%*% 0.444%*% 0,450%* 0,338%% 
13. Total discrimination 0.321%* Q.417%* 0.415** 0.441** 0,339%*% 
14. Total acuity left ear -0.106 -0.082 -0.050 0.003 0,073 
15. Total acuity right ear -0.120 -0.064 -0.056 0.004 0.070 
16. Total acuity -0.118 -0.075 -0.056 0.003 0.074 
17. Total low frequencies -0.157. -0.109 -0.049 0.030 0.062 
18. Total middle frequencies -0.090 -0.035 -0.039 0.005 0.096 
19. Total high frequencies -0.114 -0.099 -0.038 0.050 0.015 
20. Language in home 0.339%* 0.427%% 0,390%* 0.314** 0.276%* 
21. Number in family -0.080 -0.114 -0.103 -0.005 -0.132 
22. Position in family 0.076 0.008 -0.019 -0.044 0.048 
23. Logical reasoning 0.909%* 0.817** 0.474%*% 0.458%* 0.396%% 
24. Numerical reasoning 0.691%* 0.737** 0.473%* 0.475** 0.400%% 
25. Verbal comprehension 0.527** 0.734%* 0.567%** 0.488** 0.429%% 
26. Delayed memory 0.474%* 0.733%* 0.492%* O0.447%*% 0.328%% 
27. %1I.Q. Language 0.532** 0.822%* 0.580%* 0.529%** 0.434%% 
28. 1.Q. Non-language 0.892** 0.812** 0.488%* 0.438%* 0,.394%% 
29, Total ito: 0.767** 0.902** 0.578%* 0.526%* 0.440%* 
30. Mental age Language 0.665** 0.911** 0.624%* 0.603** 0.488%% 
31. Mental age Non-language 0.887** 0.531%** 0.507%** 0.448%% 
32. Total mental age 0.627%* 0.598%* 0.496%* 
33. Vocabulary (Gates) 0.872%* 0.865% 
34. Comprehension 0.851%* 
35. Slosson (sixth month) 
36. Word accuracy (Neale) 
37. Comprehension 
38. Slosson (third month) 
39. Reading Program 
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TABLE D.6 (continued) 


rr rn a ent ee apn rae eye ree 


Variable 36 37 38 


ie Sex O2193 0.189 ORR dS) 
2. Age 0.225% 0.245** 0.130 
3. Memory for letters forward 0.381%** 0.357** 0.145 
4. Memory for letters backward 0.351%% 0.305** 0,272%% 
5. Total memory for letters 0.443% 0.399%*% 0,263%*% 
6. Memory for syllables 0. 162 0.160 0.106 
7. Total memory span 0.432** 0.394** 0.260%% 
8. Discrimination Test 1 0.270** 0.270** 0.217% 
o. Test 2 0.336** 0.295** 0.314%* 
LO. Test 3 0.369%* O.314%* 0.279%%* 
oa Test 4 0.287** Os2778% SOL 192 
ae Test 5 0.402*% O.398%* 0.275%** 
13. Total discrimination 0.359%%* Q,.335%* 0.276% 
14. Total acuity left ear -0.009 -0.024 0.078 
15. Total acuity right ear 0.047 0.037 0.048 
16. Total acuity 0.023 0.010 0.064 
17. Total low frequencies -0.041 -0.054 0.064 
18. Total middle frequencies 0.043 0.029 0.067 
19. Total high frequencies Oo sd O. Ol 0.015 
20. Language in home 0.332%* 0.264%* (0.330** 
21. Number in family -0.013 0.066 -0.247 
22.- Position in family -0.061 -0.111 0.023 
23. Logical reasoning 0,.499*% 0.512*%* 0.363%* 
24. Numerical reasoning 0.543%* O.S224*" 0, 3874% 
25. Verbal comprehension 0.534%** 0.483** 0,361** 
26. Delayed memory 0.462** 0.445** 0.311** 
27. 1.Q. Language 0.542%* O.529%% 0,379%% 
28. 1.Q. Non-language 0.475%% 0.460%* 0.411** 
29, Total 1.0. 0,553%** 0.541** 0.420%% 
30. Mental age Language 0.578%** 0.577*%* 0.379%* 
31. Mental age Non-language 0.512*% 0.509%* 0.426*%* 
32. Total mental age 0.592*%* 0.593%** 0.439%% 
33. Vocabulary (Gates) 0.758%** 0.639*%* 0.756%* 
34, Comprehension 0.736** 0.678** 0.697%** 
35.  Slosson (sixth month) 0.720** 0.568** 0.831%** 
0.886** 0.638%** 


36. Word accuracy (Neale) 
37. Comprehension 

38. Slosson (third month) 
39. Reading Program 
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